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ANNOUNCEMENT.

During the summer of 1913 the issue of the system of publications of the Department of Agriculture was changed
and simplified so as to eliminate numerous independent series of Bureau bulletins. In accordance with this plan,
among other changes, the series of quarto bulletins—lettered from A to Z—and the octavo bulletins—numbered
from 1 to 44—formerly issued by the U. S. Weather Bureau have come to their close.

Contributions to meteorology such as would have formed bulletins are authorized to appear hereafter as Supple-
ments to the MoNTHLY WEATHER REVIEW. (Memorandum from the Office of the Assistant Secretary, May 18, 1914.)

These supplements will comprise those more voluminous studies which appear to form permanent contributions
to the science of meteorology and of weather forecasting, as well as important communications relating to the other
activities of the U. S. Weather Bureau. They will appear at irregular intervals as occasion may demand, and will
contain approximately 100 pages of text, charts, and other illustrations. Copies may be procured at the prices indi-
cated below by addressing the Superintendent of Documents, Government Printing Office, Washington, D. C.

SUPPLEMENTS PUBLISHED.

No. 1. Types of storms of the United States and their average movements. By E. H. Bowie and R. H. Weight-
man. Washington, 1914, 37 p. 114 ch. 4°. Price 25 cents.

‘No. 2. I. Calendar of the leafing, etc., of the common trees of the Eastern United States. By G. N. Lamb-
19 p’ 4 figs. IL. Phenological dates, etc., recorded by T. Mikesell at Wauseon, Ohio. By J. Warren Smith-
73 p. 2 figs.” “Washington, 1915. 4°. Price 25 cents.

No. 3. (Aerology No. 1.) Sounding balloon ascensions at Fort Omaha, Nebr., May 8, 1915, etc. By W. K-
Blair and others. 67 p. 23 figs. Washington, 1916. 4°. Price, 25 cents.
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INTRODUCTORY STATEMENT TO SUPPLEMENT NO. 3, AEROLOGY NO. 1.

By WiLLtaM RicEArDs Brair, Professor of Meteorology, in charge.
(Division of Aerological Investigations, Weather Bureau, Washington.)

This Supplement of the Monthly Weather Review, Aerology No. 1, is the first of a series of supplements that
will take the place, so far as the publication of free-air data is concerned, of the Bulletin of the Mount Weather
Observatory.

It is expected that a supplement of this series will be issued about every three months, and that it will contain
t%le free-air data obtained during a recent three months period. Owing to the interruption of the free-air observa-
tions, incident to the transfer of the work from the Mount Weather Observatory to the plains of the Middle West,
1t has been necessary to assemble in this first number all the data obtained during 1915.

The first article contains data obtained at Fort Omaha by means of sounding balloons made in this country.
Unfortunately these balloons were not so well suited to our purpose as those we had imported from Russia before
the beginning of the European war. Previous free-air observations at Fort Omaha ! had been carried out in the
Summer, autumn, and winter seasons, but no series of observations to great heights had been made in the spring.
it was by way of completing this-seasonal distribution of the observations that these observations were undertaken
In the spring of 1915.

The U. S. Coast Guard cutter Senece while on ice patrol duty has been made available to the various Govern-
Ient bureaus for some years past as a means of scientific observation in or over the waters of the North Atlantic.

Nstruments for the observation of surface meteorological conditions were furnished by the Weather Bureau in the
Spring of 1914. The observations of that year were made by a representative of the Bureau of Standards, in con-
Dection with work on water temperatures and salinities being done by that bureau. The Bureau of Fisheries also

ad a representative on the Senece in 1914. In the spring of 1915 the Weather Bureau sent its own representative,
Wwho, in addition to surface observations, carried out some free-air observations by means of kites. The second
&I‘Ficle of the supplement is concerned with the free-air data thus obtained. The Bureaus of Standards and of Fish-
Cries were also represented in the spring of 1915.

On June 30, 1914, free-air observations at the Mount Weather Observatory were discontinued, and the initial
Steps taken toward the establishment of several aerological stations on the plains of the Middle West. The site of
the first of these stations was decided upon in the autumn of 1914 and leased November 1, 1914. The third and
ourth articles of this Supplement describe the aerological station on Drexel Farm and show the free-air data obtained

ere during 1915, respectively. :

With this new form of publication of free-air data it has been thought advisable to introduce the millibar, instead
of millimeter of merecury, as the unit of pressure, and to include in the tables of data a column showing gravity poten-
tial in gravs, the grav being equal to 10 ergs. A comparison of these tables with those published in the Bulletin
of the Mount Weather Observatory shows some other minor changes in form, but these are mostly by way of adapting
the tables to the larger page now used.

1Vol. 4, part 4, Bulletin Mount Weather Obsorvatory and May, 1016, number MONTHLY WEATHER REVIEW,
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I.

SOUNDING BALLOON ASCENSIONS AT FORT OMAHA, NEBR., MAY 8, 1915.

By Tae AEroLoicAL Division, Winwiam R. Brarr in charge.
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F1a. 1.—Horizontal projections of the paths of the sounding balloons liberated at Fort Omahs, Nebr., May 8, 1915.



I. SOUNDING BALLOON ASCENSIONS AT FORT OMAHA, NEBR., MAY 8, 1916.

By the ArroroaicAar DivisioN, WiLtiaM R. Brarr in charge.

It was planned to make a series of 25 or 30 daily aerial
soundings at Fort Omaha (lat. 41° 197, long. 95° 57’)
in the spring of 1915, but upon trial the balloons avail-
able were found to be faulty. Plans for the series were
therefore abandoned. Two ascensions only were ob-
tained with six balloons. The other four balloons burst
during or soon after filling.

These two ascensions were made in the forenoon and
afternoon of May 8, 1915. The first was to a height of
8.5 kilometers, the second to a height of 14.5 kilometers.
An area of low pressure was central over White River,
Canada, and a ridge of high pressure extended from
Montana southward to Colorado on the morning of
May 8. The low-pressure area was well developed,
having a minimum pressure of 986.9 mb. The maxi-
mum pressure in the high-pressure area was 1016.0
mb. Both ascensions were made over rising air pressure
at the earth’s surface, but well toward the pressure
maximum. The air movement of the lower stratum
was therefore from a direction well to the north of west.

: The rate of air movement in this stratum is considerably
higher in the morning than in the afternoon ascension.
The afternoon ascension was made nearer the western
limit, of the stream of air flowing between the two pres-
sure centers above described, while the morning ascen-
sion was well out in the current. At higher levels the
wind became more nearly west.

Table 1 and figure 1 serve to show the general drift
of the balloons during the ascensions and the accurate
horizontal projections of their paths as far as they could
be followed with the theodolite. The complete data
obtained in the two soundings are tabulated in Table 2.
In figure 2 are charts of the temperature-altitude rela-
tions observed in both ascensions.

TaBLe 1.—Statistics of sounding bulloon ascensions at Fort Omaha,
Nebr., May 8, 1915.
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F1a. 2.—Vertical temperaturo gradients, °C, at Fort Omaha, Nebr., May 8, 1915.
TABLE 2.— Free-air data from sounding balloon ascensions at Fort Omaha,
Nebr,

May 8§, 1915 (No. 1).

Po-
Humidity. Wind. &ml
Tem-! al,
Alti- [Press- At
Time. tude. | ure. gg:.‘g" 100 m. Remarks.
Vap. Grav-]
Rel, pres. Dir. Vel. ity.
105
H.m., m. | mb | °C. % | mb. m,p.s.| ergs.
A M.
703 312 972.3] 7.2...... 72{ 7.32 | N.50° W.| 5.3] 300 Cloudless.
7 04.2| 500 951.1 6.2...... 72| 6.83 | N.46° W.| 8.5| 490
7 05.9 721) 925.00 5.1/ 0.51] 73 6.42 | N.38° W.| 13.9] 707
7 07.6] 000, 894.2| 3.3...... 76| 5.88 | N.30° W.[ 19.1] 080
7 09.5 1,293’ 861.9] 1.4/ 0,65 79| 5.34 | N.28° 21.9| 1,268 Few Cu., nw.
71 1,500 840.2: 1.0....... 75, 4.93 1 N.30° W.| 21.8 1,470
714 1,979) 791.3| 0.1j 0.19] 67} 4.12 | N.34° W.| 24,8 1,940
7 14.2| 2,000/ 788.9 0.1| ...... 67 4.12 | N.34° W.| 24.8| 1,060,
7173 2,50()K 740.4]— 0.9,...... 61! 3.46 | N.37° W.| 21.6| 2,450
718 2,622\ 730. 4|— 1.1‘ 60/ 3.34 | N.38° W.! 20.3| 2,569
7 20.4] 3,000, 696.0l— 3.3'. 57t 2.64 | N.42°'W_| 23.5| 2,939
722 3,345} 666.7,— 5.3| 55 2,15 | N.44°'W.| 22,8/ 3,277
7 23.4] 3,500 652.9/— 5.8 .. 54] 2.02 | N.46° W.{ 20.8) 3.429
7 25.4| 3,832 626.4|— 6.7] 53! 1.84 | N.47° W .| 24.4] 3,758
7 28.4] 4,000 612.5— 7.9 ..... 52/ 1.62 | N.43° W.| 22.9 3,918| 3/10 Cu., nw.
729 4,409 577.2—11.4 0.70] 48| 1.10 | N.40° W.| 30.3| 4,406/ Balloon disap-
7 32,3/ 5,000 538.4—13.4...... 42/ 0.80 peared.
7 33.5! 5,223 523.0/—-14.3 0.40; 40 0.70
7 37.8/ 5,944 475.5/—18.7 0.6}; 37| 0.43 |.
7 38.1] 6,000 471.2 37| 0.42
742 6,700 428.6 35 0.32
7 43.5 7,000 411.8—22.9 34) 0.28
748.1 7, 28 0.126
7 458.4] 8,000 359.0—28.1...... 29 0.132,
7 60.6; 8,472, 336.8—31.8| 0.78 28| 0.086|
|
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TaBLE 2.— Free-air data from sounding balloon ascensions at Fort Omaha, Nebr.—Continued.
May 8, 1915 (No. 2.)
) ) Po- Po-
Humidity. Wind. :911- Humidity. Wind. %Eﬁ-
Alti- [Press 10| At o Alti- [Press-| ToI-| 4t )
Time. pera- |~ Remarks. Time. pera- {ao— Remarks.
tude. | ure. | 3" (100 m. v o tude. | ure. ture, 100 . N
ap. rav- ap. TavV-]
Rel. pres. Dir., Vel. ity. Rel. pres. Dir. Vel. ity.
105
H.m,| m. % | mb. m.p.8.| ergs. g-;:l. m. | mb. | °C. % | mb.
P. M. . M.
601 312 450 6.83 | N.3s° w.l 3.0/ 306 Few Cu., w. 6 43.9| 5,405 513.3(—16.8/ 0.27] 26/ 0.36
602.9] 500 9 40 6.07 | N.38° W.| 8.9/ 490 6 48.3 6,000 473.2|—21.5|...... 26] 0.23
6 03 522 30| 5.02 | N.38° W.| 9.2 512 6 48.8 6,073| 460.7\—22.1 0.79| 26| 0.22
6 05 653 39 5,33 | N.40° W.| 8.2 640 6 52.5| 6,565 438.8/—26.0! 0.79 25 0.141
6 07.6) 1,000 8! 42 4.54 | N.33° W.} 11.6] 980 6 55.6| 7,000] 412.2:—30.1|...... 25| 0.002
610 | 1,223 44/ 4,00 | N.36° W.| 10.4 1,199 6 58.4] 7,200/ 397.0/—32.8 0.94| 25/ 0.069
612.1 1,500 46/ 3.54 | N.42° W 9.4‘ 1,470 7 00.1f 7,554| 382.6/—33.8| 0.38] 25/ 0.062
615 | 1,853!8 500 3.00 | N.46° W.| 9.8 1,816 7 02.9] 8,000] 358.91—37.4/...... 25/ 0.042
6 18.50 2,000 52| 2.83 | N.47° W_| 10.2 1,960 707.2| 8,698 324.4|—43.1| 0.81| 25 0.022 Clock stopped,
6 20.4 2,442 57| 2.27 | N.43° W.| '6.1| 2,393 veeee.no| 14,483] 133.71—53.81—0.08] 25 0.006 but ran agait
621 | 2,500 54/ 2.96 | N.43° W.| 4.8| 2,450 emennn] 14,000] 144.1}—54.2]. ... 25/ 0.006]- . during do-
8553 3000 2R MW ol 2o s 1000 07 0—on o i 58] 0. oo scent.
8 25.5| 3,034 36] 1,66 | N.36° W.| 10.9 2,973 I 12i514] 18009) 556 0.26] 25 0. 005!
8257 3ae L | Nobewo| 108 na17 ] 3000 1o 7o Bt 38 o008
o me | Nem e v me el Al el 0 2 0.0
s e @ | N S b s e R S B
. . .53 . . y evemaen W 1—54.0}...... .
633.0 4,008 31 0.04 | N.51° W.| 12.4) 4,014 ) Tersme| 2717 —s3.4) 0058 271 0.007)
637 | 4,500 29 0.68 | N.63° W, 1L.0) 4,407 ceeeneos| 9,160 302.7|—49.3) 0.97, 27} 0.011
8 40.8) 5,000 27) 0:45 | N.39° W] 18.4/ 4,806| Nearly cloud- || 1222020} 9,000 310.1—47.7.. ... 27| 0.014]. .
6 41.7| 5,148 26| 0.39 | N.37° W_| 18.4 5,040, less. || ........ 8,973 311.7(—47.4 1.56] 27 0.015




II.

METEOROLOGICAL OBSERVATIONS ON BOARD THE ‘‘SENECA,” APRIL-JULY, 1915,

By TrE AEROLOGIOAL Dirvision, WiLniaM R. Brair in charge.
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T1G. 4.—Method of attaching meteorograph to line ahout 50 meters below kite.

FiG. 5.—Launching the kite.



II. METEOROLOGICAL OBSERVATIONS ON BOARD THE U. S. COAST GUARD CUTTER SENECA, APRIL TO
JULY, 1915.

By the ArrorocicAL DivisioN, WiLuiaM R. Brair in charge.

The plan for this work contemplated both surface and free air observations, the former for the four cruises of
the Seneca, the latter for the May and June cruises. The equipment necessary for the free-air observations was
prepared by the Aerological Division of the Weather Bureau. Instruments for observation of surface conditions
were issued by the Instrument Division. The work of installing the equipment and of making the observations was
intrusted to Mr. C. S. Wood, whose description of the installation and of the methods of observation follows.

KITE FLYING ON THE U, S. COAST GUARD CUTTER SENECA, MAY AND JUNE, 1915.

By C. 8. Woop, Meteorologist.

[Dated: Weather Bureau, Ludington, Mich., Dec. 14, 1915.)

The equipment consisted of eight Marvin box kites, of
the standard size (lifting surface, 6.3 sq. m.) used by the
United States Weather Bureau, two Marvin meteoro-
graphs recording pressure, temperature, and humidity,
an automatic kite reel (one formerly used at Mount
Weather, Va.), and an electric motor for operating the
reel.

The reel was fastened by metal angle pieces and lag
screws to the main deck just to the rear of the after-deck
house, somewhat nearer the starboard side of the ship
80 as not to interfere with the sounding apparatus and
cable located on the other side (fig. 7). This left barely
6 meters of deck space between the reel and the stern
of the boat for the launching and landing of kites, but
was probably the best location available. The motor
was mounted on a small platform attached to the sup-
porting frame of the reel. It was thus more or less
expused to the weather and had to be kept carefully
covered. There was no well protected space on deck
for storing kites when set up, and no door or hatchway
large enough to permit of their being taken in or out
Wwithout collapsing them, so no attempt was made to use
lore than one kite at a time, except during most favor-
able weather conditions. Kites were, during consider-
able of the time, kept on deck and covered with canvas
and lashed down with ropes. This gave some protection
but not all that could be desired.

In the earliest flights the meteorograph was fastened
Within the kite, as has beon the Weather Bureau custom
In flights over land. In land flights this method has
Proved very satisfactory, but from the deck of a vessel at
Sea it was found less satisfactory (see fig.4). Overland a

1te may fall from an altitude of 3 or more kilometers,
and the force of the fall be sufficiently broken by the vari-
0us turnings and glidings of the kite so that on landing
the kite offers enough protection to the instrument within
to prevent its being damaged to any material extent.

But if a kite comes down at sea, especially with the ship
in motion, the chances of recovering the kite with an
instrument in it are not good, and the chances of finding
the instrument in good condition are still less. Owing to
the ever present swell at sea and the resulting motion of
the ship, considerable difficulty was encountered in
landing kites, although in dry weather no kites were lost
or seriously damaged. In fog and rain, however, there
was almost always trouble, and after losing one kite and
meteorograph in the ocean, due to a rain squall that
started suddenly near the end of a flight, a different
method of attaching the meteorograph was considered
desirable. The method that was tried and found prac-
ticable was to attach it to a short length, about 1} meters,
of double cord, between the main steel wire cable and
the single cord, about 50 meters long, on which the kites
were launched in later flights. The meteorograph was
suspended by short lengths of single cord of suitable
length to insure its hanging in a nearly horizontal position
and to keep the ventilating tube in line with the wind so
that there would be a good circulation of air through the
tube. A more satisfactory arrangement would probably
be a short length of the regulation piano steel wire with
swivel at each end, so that neither the twisting of the
main cable nor of the kite cord would disturb the meteoro-
graph.

Although the “‘kite field’’ was decidedly limited, it was
possible to launch a kite even in a light wind if the ship
were heading into it, and in a gentle breeze successful
launchings were made with the wind nearly at right an-
gles to the ship’s course. The navigating officers of the
Seneca rendered valuable assistance by altering ship’s
course or speed for short periods when such changes were
requisite to successful launching or landing. After the
kites were launched, they could be flown in a breeze
slightly abaft the beam, but only slightly so, as care had
to be taken that the wire did not foul the ship’s rigging.

18
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Although flights could be made in light winds with the
assistance of the ship’s speed, which as a rule did not much
exceed 10 knots, such flights were not very satisfactory,
as but little wire could be put out. The most successful
launchings were made from the top of the after deck house,
two of the seamen carrying the kite to the rail about 6
meters away. This house is only about 24 meters high,
but this extra height was sufficient to enable one to control
the kite much better than from the main deck, so that we
had very few accidents and the launchings were usually
successful on first trial. But in landing kites, as already

instruments when unpacked, and in a number of the
flights no satisfactory humidity records were obtained.
The meteorograph was placed, previous to each flight,
for the purpose of obtaining a base line for temperature,
in a small louvered instrument shelter of the type fur-
nished cooperative observers of the Weather Bureau.
This shelter was located on the searchlight deck above
the upper pilot house, so that, being well forward, and
about 6 meters above the main deck, it is believed that
the temperature there was affected very little by the ship,
especially during kite flights, as the winds then were
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F1a. 3.—Locatlon of U. 8. Coast Guard cutter Sencca oa days when kite fights were made, during May and Juns, 1015.
stated, we had considerable unavoidable difficulty. Ina usually from a forward quarter. During flights tempera-

light breeze and fair weather, with only moderate swell,
landings were comparatively easy, but in fog or in a
heavy sea they were difficult, while with rain, wind, and
swell trouble was a certainty.

A smaller kite probably could have been flown on days
when it seemed inadvisable to attempt a flight with the
larger size and landings might possibly have been easier
and safer.

The humidity elements of the meteorographs were
found to be rather delicate, being out of order on both

tures were read from a whirling psychrometer, which was
usually swung over the rail to the windward side, about
3 or 4 meters above water.

The kite reel had about 6 kilometers of steel piano wire
wound on it, ranging from eight-tenths to one millimeter
in diameter. The maximum amount used in one flight
was about 44 kilometers with two kites out, and 3% kilo-
meters with one. Frequently, however, it was impossible
to let out as much as 1 kilometer to advantage with
only one kite up.
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F1G. 6.—Landing the kite.

[To face p. 14.]
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F1G. 7.—The kite landed: also the kite reel and “kite field.”
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OBSERVATIONS OF SUBFACE METEOROLOGICAL CONDITIONS ON THE U. 8. C. G. CUTTER “SENECA,” APRIL TO JULY, 1915.
By C. S. Woob.

In addition to the free-air records obtained by means
of kites, observations were taken on board ship at 8 a. m.
60th meridian time (Greenwich mean noon) and at 9
P. m. 60th meridian time. Readings of the dry- and
wet-bulb thermometers were also taken at 6 p. m. 60th
meridian time. The thermograph and barograph were
kept running while in port as well as at sea, and in port
the Greenwich mean noon observation was also continued
as a check on the recording instruments. The barograph
was located in the lower pilot house, about 5 meters
above water. The mercurial marine barometer was also
located there, but readings of this instrument were dis-
continued after the first few days at sea, as even in a
moderate swell the fluctuations in the height of the mer-
cury column were sufficiently large to render accurate
readings impossible. Barometric readings were ob-
tained from the Halifax office of the Canadian Weather
Service at times when the Seneca was in Halifax Harbor,
PY which to check the readings of the barograph. The
nstrument shelter and rain gage were located on the
Searchlight deck above the upper pilot house, about 9

eters above water. In the shelter were maximum and
\

minimum thermometers and a thermograph. The read-
ings of the thermograph agreed reasonably well with the
thermometers throughout the trip. Except when the
ship was at anchor, or was moving in a direction agreeing
somewhat closely with that of the wind, the temperature
readings in the shelter were probably affected only
slightly by heating due to the ship.

The humidity readings were obtained by whirling the
psychrometer on the windward side of the ship on main
deck about 3 meters above the surface of the water.

The observations of surface conditions have been used
by the Climatological Division of the Weather Bureau in
the construction of charts showing conditions over the
North Atlantic for these months and, in part, in connec-
tion with the study of the free-air records. During the
June cruise Mr. Wood attempted to use his surface ob-
servations, together with certain others received by wire-
less, in the construction of a daily weather map of the
eastern part of North America and the western part of
the North Atlantic. His account of this work and some °
illustrations of the maps produced follows.

400

300

80° 70° 60° 50°
H
1 40°
30¢
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Fiq. 8.—Seneca, June 26, 1916, 9 p. m. Winds for Sunday aud Monday, Atlantic coast: Light variable winds.
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RADIO WEATHER MAPS MADE AT SEA.
By C. S. Woop.

Early in the June cruise of the Seneca attention was
called by the ship’s electrician to the fact that the p. m.
weather reports from Bermuda and a number of stations
on the Atlantic and Gulf coasts and the Great Lakes
were sent out each night by radio from Arlington, shortly
after 10 p. m. 75th meridian time. Believing that these
reports, taken with the Seneca’s observations, might fur-
nish sufficieni data for drawing a daily a. m. or p. m.
weather map which would be worth the while, the ship’s

Atlantic and Gulf coasts from which reports are re-
ceived, each station being designated by initial letter or
letsers * except Nantucket, which is represented by T-
No information could be found on board ship giving
names of Lake stations, and as four of the nine lake sta-
tions received were not designated by their initial letters,
the stations could not be positively named the first night.
After charting the data for three successive nights, how-
ever, it was possible, by comparing data, to decide with

e
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F16. 9.—Senece, June 27, 1915, 9 p. m. Winds for Monday and Tuesday, North and Middle Atlantic coast: Light to moderate north and northeast winds.

captain was consulted and found to be heartily in favor
of having the maps made. Capt. Levis gave orders
to have the reports copied whenever possible. Instruc-
tions were found on board ship giving information as to
how to decipher the reports, which consist, for each sta-
tion, of one or two letters followed by five figures. The
letters designate the station; the first three figures give
the sealevel barometric pressure to hundredths of an
inch; the fourth the wind direction to eight points of the
compass, beginning with north and counting clockwise;
and the fifth the wind velocity by the Beaufort scale.
The information available gave names of stations on

considerable assurance that U stood for Sault Ste. Mari®
L for Alpena, V for Cleveland, and F for Buffalo.

the close of the trip these conclusions were found to bo
correct. The other stations and designating lette®
could hardly be mistaken: Du for Duluth, M for Mar-
quette, @ for Green Bay, CL for Chicago, and
for Detroit. Announcement of the sending of thes°
reports from the Great Lakes was made in cir01{1"’r
of May 15, 1914, with full information as to deciphering
them.

C
1 Viz, H=Hatteras; D B==Delaware Breakwater; P=Pensacola; C=Charleston; 8.ba

K==Key West; 8=Bidney, C. B. I.
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By means of carbon paper and stylus, blank maps
were prepared on thin typewriter paper, embracing the
Great Lakes region, Atlantic and east Gulf coasts and
that portion of the North Atlantic Ocean likely to be
Included in the cruise of the Semeca. At first it seemed
somewhat doubtful if reports from 17 stations so
Widely scattered (or 18, counting the Seneca reports)
would be sufficient to make a reliable map, but when
reports were received on successive nights, so that
the previous map was available for comparison, it was
Possible to consfruct maps, which, I believe, approxi-

r——

covered by observations, and as observations may readily
be had from this region it would seem that observations
from two such stations as Quebec and Eastport would
add sufficiently valuable information to warrant includ-
ing them, forming as they often would a connecting link
between the Lake region and the coast reports.

The three maps shown (figs. 8, 9, 10) are selected from
maps actually drawn while on board ship. Occasionally
there were breaks in the series, there being a number of
nights when at the time specified for receiving the reports
conditions were such that no reports could be copied.

[=Te 14 80° 709 60O° 50°
40Q° 40°
300 30°
Ko 0.0'4
—— 90° 80° 70° 60° 50° F

Fig. 19, ~Seneca, Tuno 28, 1915, 9 p. m, 'Winds for Tuesday and Wednesday, North Atlantic coast: Moderato southwest winds; Middle Atlantic coast: Moderale south winds.

?;-flzd closely enough to true conditions to have a decided
OvTWO classes of storms that are frequently encountered
acfl‘ and near the Grand Banks are those that travel
088 the Lakes region, and those that come up the At-
2tic coast; and as the weather conditions accompany-
N € 8ach are more or less distinctive it is desirable to know
belan early date to which class an approaching storm
Ongs. This information the weather map will supply.

b % was frequently found, however, that in the region of
® St. Lawrence Valley, New Brunswick, and New
Ugland there was a considerable space of the map not

60451—16———2

The forecasts for the various coasts were copied each
night that reports were available; but, as the ship was
during much of the time more than 500 miles from shore,
these forecasts, intended primarily for the coastal waters,
were not especially helpful.

The maps, however, aided materially in the under-
standing of the weather changes, and it is thought that
if more captains of vessels sailing the North Atlantic knew
these maps by personal experience many who have looked
upon the reports as intended for or valuable to some one
else rather than themselves would come to look upon
them as valuable personal helps.
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SUPPLEMENT NO. 3.

FREE-AIR CONDITIONS OBSERVED BY MEANS OF KITE FLIGHTS ON THE U. S. C. G. CUTTER ‘SENECA,”
MAY AND JUNE, 1915,

The 27 flights by means of which good upper air rec-
ords were obtained reached an average height of 1,054
meters above sea level. The altitude of the instrument
shelter, 9 meters above sea, is the altitude of the base
station for which data are given in the tables, All ob-
servations of surface conditions taken elsewhere on the
ship have been reduced to this level. The records, being

types of temperature gradient shown are characteristic
and have been marked 4, B, 0, and D. Those marked
A were observed over the Labrador current; B, over the
coastal waters; C, over the Gulf Stream; D, over mixed
waters. Means of the gradients marked A, B, ¢, and D,
respectively, are shown in figure 13. The means of
groups A and B resemble each other rather closely. So

-
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F16. 11.—-Vertical temperature gradients, °C., obtained by means of kites flown from the deck of the U. 8. Coast Guard cutter Seneca, May, 1915,

to low elevations, have been reduced in considerable
detail. The position of the ship during any flight,
whether in the Labrador current, in coastal waters, in
the Gulf Stream, or in mixed waters, was carefully noted.
Observations of the temperature and salinity of the sea
water served to show these positions. Figure 3, page 14,
shows the geographical position and the date of each
flight. The data obtained in each flight are shown in
detail in Table 3. The temperature-altitude relation has
been charted in figures 11 and 12. The four different

also do the temperatures and salinities of the waters over

which they were observed.

The air resting upon the water's surface has the sam®
temperature as the water with which it is in contact
When this water is relatively cold, as in the case of the
Labrador current and coastal waters, there is a marke
increase in air temperature with altitude for the
two or three hundred meters. When the surface water ¥
relatively warm, as in the Gulf Stream, the temperatir®
falls with altitude. Over mixed waters, i. e., Wat®
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located between the Labrador current and the Gulf
Stream, but not belonging to either, the temperature
gradient is likely to vary with altitude as far up as our
observations in this region go.

_ Peculiarities in some of the observations which tend to
Influence the means and are in themselves of interest

decrease to one-half kilometer during the period of
observation.

In general the wind force and direction conform well
to the pressure distribution as shown on the marine
charts for the months of May and June. It is not so
easy to compare temperatures observed under different
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F1a. 12.—~Vertfoal temperature gradients, °C., obtained by means of kites flown from the deck of the U. 8. Coast Guard cutter Secneca, June, 1916,

Bh‘“}ld be noted. In the observation of May 5, rain
t}lllrlng- the descent of the kite had the effect of lowering
© point of maximum temperature and of lowering the
Value of the gradient above this point. The observation
. 8y 11, made in a dense fog, is typical. Temperature
nditions are nearly isothermal. The observations of
e 10 were made in a fog, the depth of which seemed to

types of air-pressure distribution, because the observa-
tions are not suitably distributed in time or in space for
such comparison. The temperature distribution in the
low levels explored seems to be governed by local con-
ditions. This is well shown in figure 13. Five successive
flichts were made over coastal waters on May 20, and
figure 14 shows the temperature distribution during that
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20 SUPPLEMENT NO. 3.

part of the day in which explorations were made. The It appears that cooling and heating effects of peculiarly
day was clear. The change of temperature of the air tempered surface waters do not extend above the 300-
in contact with the water is less than a degree during the meter level and usually not to that height, according to
period of observation, while at the 200-meter level a these observations. It is also apparent that increase

F16. 13.—Mean vertical temperature gradients, °C., over the Labrador current; Great Bank of Newfoundland and coastal waters near Nova Scoile; Gulf Stream; and mixed waters-

warming of the air from 7° C. at 9 a. m. to 11° C. at 3 in air temperature with height is large and sets in.at_tfh_e
p. m. occurred. This change of temperature seems to be surface of water that is extraordinarily cold, while sim}
found in air that has moved over the ocean from the lar decrease in air temperature with height is found 0ver

land bringing its characteristic diurnal variation of .water extraordinarily warm,
temperature with it.
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MAY 20, 1915
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F1a. 14. Free-nir temperatures, °C., over coastal waters near Nova Scotia (lat. 44° 15’ N., long, 62° 15’ W.), May 20, 1915.
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TABLE 3.—Free-air data from kite flights on board the U. 8. C. G. Cutter Seneca.
May 4, 1918,

Surface. At different heights above sea.
wi Humidi Wind, | Foten-
nd, umidity. G4 “tial, Remarks,
Tem- | Rela- Alti- Tem- | At
Time. Pressure.| persa- (tive hu- tude. Pregsure. | pera- | ja57r
ture. |midity. ure. Rel. | VeD- | by Grav-
Dir. Vel. el. pres. r. ity.
°C. g
3.8 7/10 A.8t., Light fog.
ig g og layer very shallow.
11.6 Flight made over Great Banks, water
%8 g 32 fathoms.
gg Lat., 43° 41’ N, long., 50° 24’ W,
9.9
11.4
12.7
13.2
13.4
3.4 6/10 A.8t., Light fog.
5, 1913,
5.3 93 8.29 | s. 9 | 10/10 8¢,
11.8 80| 11.07 | 8. 245 | Flight made over Great Banks water.
14.3 761 12.39 s, 342
13.3 76 | 11.61 |s. 490 | Lat., 42° 38’ N, long,, 49° 57’ W.
12.1 76 | 10.73 | s. 672
11.4 80| 10.78 | s. 735
8.8 92 | 10.42 | ssw. 980
8.2 95 | 10.33 | ssw. 1,033
7.0 98 0.82 | ssw. 1,225
5.6 100 | 9.10 | ssw. 1,459
8.2 951 10.33 | ssw. 1,225
9.6 93 11.11 |s. 1,101
10.3 80 | 10.021{s. 980
10.7 72 9.27 | 8, 906
11.4 74 9.98 | 8. 735
12.4 76 | 10.94 | s, 460
13.1 78| 11.76 | s. 312 | Rain from 5:27 p. m. to end of flight.
13.7 90| 14.11 |s. 245
13.8 92 | 14.52 | s. 234
14.1 80 | 12.87 |s. 92
6.9 100 9.95 | s. 9 | 10710 8t. -
6, 1915,
6.9 28 9.756 | wsw, 9 | 8/10 St.Cu. "
8.4 86 0.48 | wsw. 130 light made over northern edge of Gu
7.7 89 9.35 | wsw. 245 Stream, approaching Labrador cuf-
6.2 94 8.91 | wsw, 490 rent,
4,7 100 8.54 | wsw. 736
4.3 100 8.31 | wsw, 814
4.5 98 8.25 | wsw, 735 | Lat., 41° 65’ N., long., 49° 35' W.
4.6 98 8.31 | wsw. 7
6.2 91 8.63 | wsw. 490
7.7 84 8.83 | wsw. 245
8.5 82 9.10 = wsw. 123
6.6 97 9.46 i WIW. g | 10/10 St. Cu.
May 11, 1915,
1,012.5 5.6 9 | Dense fog. ¢
1,012.5 5.2 165 | Flight made over Labrador curre®s
pesenssesals 5.8 245 but close to Gulf Stream.
1,012.5 g:: 33(5)
5.2 735 | Lat., 42° 31’ N,, long.,49° 01’ W.
5.0 819
6.0 923
6.0 980
8.0 993
8.0 980
6.0 923
5.4 735
5.1 856
5.7 490
: 8.0 433
2 5.8 327
856, i ieae] 1,012,3 gg ggg
4.9 |eeinnne w. 9 | Dense fog.

* Estimated mean surface wind velocity during the kite flight, taken from the ship’s log
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TABLE 3.— Free-air data from kite flights on board the U. S. C. Q. Cutter Seneca—Continued.
May 185, 1915.

Surface. At different heights above sea.

Poten-
Wind. Humidity, | Wind, tial. Remsrks,
o P Tem- t‘Relg- Al P Tem- At
me. ressure.| pera- [tive hu- Tessure. | pera-
ure. | midity. tude. {’ute. 100 m.

Vap. Grav-
Dir, | Vel Rel. preg. Dir. | Sy,

C.
18.3 [eeennen 94 | 19.77 | wsw.

10{10 8t. Cu.

245 | Light rain during flight.

556 | Flight made over Gulf Stream.
927 | Lat. 41° 10’ N., long. 50° 34 W.

9 | 10710, St.Cu.

1915 (No. 1).
1,014.9 9.4 9 | Few Ci.
.. 8.2 245 | Flight over Gulf Stream, near mixed
7.1 4. 490 water.
7.0 527
5.4 735 | Lat. 42° 22’ N., long. 54° 28’ W.
3.8 980
3.2 1,061
2.0 1,225
1,014.9 1.9 1,252
1,014.9 2.5 1,310
1,014.9 2.5 1,367
1,014.9 2.6 1,208
1,014.9 2.1 1,252
2.2 1,225
3.9 1,004
4.0 980
5.4 785
6.6 817
6.7 400
.1 245
8.7 9 | Few Ci.

May 17, 1918 (No. 2).

1,015.3 8.6 9 { Few Ci., Few Cu.
1,015.3 8.0 123 | Flight made over Gulf Stream, but
.......... 7‘3 %g nearer mixed water than first ﬁ!ght.
1,015.3 7.3 6
reiinas 6.9 490
1,015.3 5.8 700 | Lat. 42° 24’ N., long. 54° 35’ W.
e 5.6 e
.......... 3.9 980
1,0i5.3 2.5 1,105
.......... 2.9 %,ggg
1,015.3 3.0
I 2.9 1,295
1,015:3 2.6 1,157
........... 3.0 980
.......... 1
1,015.3 5.2 720
A 6.6 4%
15, 8.0
geeeee Lo 8.0 245
b S 171,01508 7.6 75 | Few Ci., Fow Cu.
s ERIORI 1,015.3 S.4 9

® Egtimated mean surface wind velocity during the kite flight, taken from the ship’s log.
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TABLE 8.—Free-air data from kite flights on board the U. S. C. G. Cutter Seneca—Continued.

May 20, 1915 (No. 1).

‘ Surface.

At diﬁefent heights above sea.
. Poten-
Wind. Humidity. ‘Wind. tial. Remarks.
Tem- | Rela- Alti- Tem- | At
Time. Pressure.| pera- (tive hu: tude. Pressure.| pera- | jo5 o
ture. |midity. ure, 1 Vap. i Grav-
Dir. Vel. Rel. pres. Dir. ity.

° 106 ergs.

9’| Few Ci. St., Fow Cu.

C.
6.4
6.2 wnw, 76 | Flight made over coastal waters near
7.4 wnw. 244 ova Scotin. Lat., 44°08' N,; long.s
6.9 wnw. 490 61° 50’ W.
6.8 wnw. 534
5.2 wnw. 735
4.0 wnw. 901
3.5 Wnw. 980
2.2 wnw, 1,225
1.9 wnw. 1,201
2.3 wnw. 1,225
3.8 wnw, 980
4.3 wnw, 004
5.8 wnw, 735
7.4 wnw. 548
7.8, wnw. 490
8.8 wnw, 245
- 89 wnw. 222
6.2 wnw. 66
6.2 w. 9| Tew Ci. 8t., Few Cu.
May 20, 1915 (No. 2).
1,014.1 6.2 w. 9 | Few Ci.St. TFew Cu.
1,007.0 6.0 wnw, 66 | ¥light made over coastal waters ﬂefr
989.0 8.8 wnw, 211 |  Nova Scotia. Lat., 44° 10’ N.; long-s
084, 7 8.6 wnw, 245 €2° 03’ W.
955.3 7.7 wnw, 490
952. 8 7.6 wnw. 513
926. 9 5.9 wnw, 735
907.6 4.6 wnw, 905
£99.1 4.2 wnw, 980
879.0 3.4 ..| wow. 1,159
899.1 4.5 .| wnw, 980
904.9 4.8 wWhw, 929
926.9 6,0 wnw. 735
049.9 7.4 wnw. 538
955. 3 7.7 wnw, 490
984. 6 9.6 wnw, 247 -
1,007.0 6.2 wnw. 67
1,014.2 6.0 w. 9 | 1/10 C1.8t.,Few Cu.
May 20, 1915 (No. 3).
. M.
b 1219 1 1,014.2 6.0 94 91 1,014.2 6.0 9 | 2/10 Ci.St.,Few Cu. nes?
1214, coiainnnnn. eesasan 1,014.2 5.9 94 221 1,012.6 8.0 22 | Flight made aver coastagl w§ter§lon "
b S 4014, 5.9 94 192 992.0 10.1 188 Nova Scotia, Lat., 44° 14 N.;
250 985.1 9.8 245 62°15' W.
500 955.7 8.6 490
545 950. 6 8.4 534
750 927. 4 7.3 735
773 924, 8 7.2 758
941 906. 2 6.0 923
750 927.4 7.1 735
690 934.1 7.5 677
500 955.7 8.9 490
461 960, 4 9.2 452
250 985.1 10.2 245
156 996.3 10.6 153
58 | 1,008.3 6.9 57 |
9| 1,014.2 6.2 9 | 3/10 CLSt., 1/10 A.Cu.,Tew Cu.
[
May 20, 1915 (No. 4).
R
94 9| 1,014.2 6.2 w. 9 | 2/10 Ci.8t.,Few Cu. s nesr
94 46| 1,009.7 6.0 —L8 [oeeeieifornnnnn. w, 45 | Flight made over coastal W'afef_ Jong+
94 163 '904.9| 10.8 w. 165 | Nova Scotla. Lat.,44° 14' No;
........ 250 984.8 10.5 w. 2a5 62° 20" W.
o4 474 950 0 9.7 w. 465
......... 500 955. 8 9.5 w, 490
94 6844 039.6 8.4 w. 631
........ 750 927.8 7.8 w. 735
o4 709 922.1 7.6 w. 783
PR 750 927.8 7.8 w, 735
809 943.7 8.8 W, 587
] P deenecen 500 955.8 8.4 w. 490
b 23 - S 1,014.2 8.4 365 971, 7 10.8 Ww. a58
sesecssasenneasenns 250 084.8 10.8 w. 245
215, ccanennaan enen 1,014.2 a. 158 906. 4 11.1 W, 153
218 eeeeiieiinneaes.] 1,014.2 8.4 04 34 ] 1,011.2 7.2 ceerense| W 33
D SRS 1,014.2 6.4 04 2| 1,014.2 6.4 9,03 w. 9 | 3/10 Ci.8t.,1/10 A.Cu.,Few Cu.

© Estimated mean surface wind veloocity during the kite flight, taken from the ship’s log.
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TABLE 3.—Free-air data from kite flights on board the U. 8. C. G. Cutter Seneca—Continued.
May 20, 1915 (No. 5).

Surface, At different heights above sea.
Poten-
Wind. Humidity. | Wind. tial. Remarks.
. Tem- | Rela- Alte Tom- At
Time. Pressure.| pera- [tive hu- tade Pressure.| pera- 00 m.
ure. |midity. g ture. m. Vap Grav-
Dir. Vel, Rel. pres. Dir. ity.
m. mb, °Q. 105 ergs.
w, 9] 1,014.2 6.4 W, 9 { 4/10 A.Cu.,Fow Cu.
w. 46 | 1,009.7 7.4 W, 45 | Flight made over coastal waters near
w. 181 993.4 11.2 w. 178 Nova Scotia. Lat. 44° 18 N.; long.
........ 250 985.0 11.1 .| w. 245 6°31' W.
w, 426 964. 6 10.8 w. 418
........ 500 955.6 10.3 | ow. 490
W. 845 939.6 9.5 w. 632
........ 750 927.6 8.6 w. 735
w. 837 918.1 7.9 w. 821
........ 750 927.6 8.4 |. w, 735
w. 680 935.6 8.9 w, 667
........ 500 955. 6 9.9 . w, 490
w. 388 068.9 10.6 W, 380
250 985.0 11.0 |. w. 245
w. 156 996.4 11.2 w. 153
w. 591 1,008.3 7.7 W, 58
w. 9] 1,01.24 9.6 w. 0 | 8/10 A.Cu.
June 7, 1915 (No. 1).
7 16.5 100 { se 9| 1,021.7 16.5........ 100 | 18.77 | se 9 1 10/10 A.8t.,Light fog.
7 16.4 100 | se 137 | 1,006.6 17.9 { —1.09 100 | 20.51 | se 134 | Flight made over Gull Stream. Lat.
.................................. 250 993.0 17.7 1., 100 | 20.25 | sse 245 41°15' N.; long. 57° 26/ W.
7 16.5 100 | se 350 081.8 17.6 0.14 100 | 20.13 | s 343
.................................. 500 964. 4 17.3 |oeoeel. 100 ] 19.75 | s. 490
7 16.5 99 | se. 663 946. 6 17.0 0.19 100 | 19.38 | s 650
.................................. 750 942.3 17.4 |........ 96 | 19.08 | s 735
7 16.5 99 | se. 848 926.3 17.8 | —0.33 91 | 18.85 | s, 831
.................................. 750 942.3 17.6 ... ..... 00| 18.12 | s 735
7 16.5 99 | se 627 950. 6 17.3 0.08 88| 17.38 | g 615
.................................. 500 964. 4 17.4 |oeu.ne.n 90 17.88 s 490
7 16.4 99 | so 388 977.4 17.5 0.04 01| 18.20 s 380
.......................... e 250 993.0 17.6 |........ 941 18.92 1 s 245
7 16.4 99 | sso 111 1,009.7 17.6 | ~1.18 97| 19.53 |s 109
7 16.4 98 | sse 9 1,021.7 18.4 |........ 98 | 18.28 | sse. 9 {1 10/10 A.8t.,Light fog.
June 7, 1915 (No. 2).
91 1,021.7 18.4 |........ 08 | 18.28 | sse. 9 | 10/10 A St.,Light fog.
125§ 1,008.1 17.6 | —1.03 981 19.73 | s. 122 | Tlight made o er Gulf Stream. Lat.
250 992 9 17.2........ 981 19.23 | s, 245 41°12' N.: long. 57° 15’ W.
325 984.6 17.1 0.17 98 1 19.11 | ssw. 319
500 064.4 16.7 ........ 98 | 18.63 | ssw, 490
674 945.2 16.4 0.21 98 1 18.28 | ssw. 661
500 964. 4 16.8........ 98 | 18.75 | s. 400
361 980.4 17.1 0.21 081 19.11 | sse. 364
250 992.9 17.4 |.o...... 98 19.47 | sse. 245
1241 1,008.1 17.6 | —0.96 98 | 19.73 | sso. 122
9| 1,021.6 16.5 [........ 100 | 18.77 | sse. 9 | Dense fog.
June 8§, 1915,
1,023.0 91 1,023.0 15.0 |........ 981 16,71 | s. 9 | 10/10 A.St., Light fog.
1,022.9 801 1,014.5 18.1 | —4.37 951 19.73 | sw. 78 | Tlicht made o er Gulf Stream. Lat.
__________ 250 994.4 17.7 |oceeanen 96 | 19.44 | sw. 245 12° 20’ N.; long. 53° 35 W.
1,022.9 434 073.4 17.4 0.20 09 | 19.67 | wsw. 426
........... 500 966. 0 17.4 {....... 97 19.27 | wsw, 490
1,022.9 735 939.9 17.2 0.07 921 18.05 | wsw, 721
.......... 750 938.1 17.20........ 92| 18.05 | wsw. 735
1,022.7 930 918.3 16.8 0.2t 921 17.60 | wsw, 012
1,022.7 78 934.3 17.1 0.08 92| 17.94 | wsw. 768
.......... 750 938.1 17.1 |oooeaeen 921 17.94 | wsw., 735
........... 500 966. 0 173 [eeneness 93] 18.37 | sw. 490
1.022.7 408 976.3 17.4 0.36 031 18.48 | sw. 400
.......... 250 994. 4 18.0 |.oeuaen 94 [ 19.40 | ssw. 245
1,022.7 156 | 1,005.4 18,3 [ —1.84 051 19.08 | ssw. 153
1,022.6 91 1,022.6 15.6 |oeeenn.. 971 17.19 | 8. 9 | 10/10 St.,Light fog.

* Estimated mean surface wind velocity during the kite flight, taken from the ship’s log.
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TABLE 3.—Free-air data from kLite flights on board the U. 8. C. G. Cutter Seneca—Continued.

June 10, 1915 (No. 1).

Surface. At different heights above sea.
|
Wind | Humidity. | Wind. | Fgter-
) | Pem- | Rela- ’ Alt Tem- | At )
Time. Pressure.| pera- |tive hu- iude, |Fressure.; pers- | jgyp~ Remarks.
ture. |midity. e ture. g
Rel Vap. Dir Grav-
Dir- | Vel. * | pres. : ity.
°C, %% mb. 105 ergs.
10.8 100 | 12.78 | sw. 9 | Dense fog.
11.8 100 | 13.84 | sw, 7 | Flight made over Great Banks water.
14.6 100 | 16.62 | sw. 245 Lat. 44° 02’ N.; long. 50° 46’ W.
16.3 100 | 18.53 | sw. 350
16.6 100 | 18.89 | wsw. 449
16. 5 100 | 18.77 | wsw. 490
15.9 100 | 18,07 | wsw. 697
15.8 100 | 17.95 | wsw. 735
15.3 98 1 17.03 | wsw. 980
15.2 971 16.75 | wsw. 1,050
15.2 83| 14.33 | wsw. 1,186
14.9 85 | 14.40 | wsw. 1,225
13.8 96 1 15,15 | wsw. 1,361
14.0 96 [ 15.34 | wsw. 1,225
14.1 96 | 15.45 | wsw. 1,157
14.8 96 | 16.16 | wsw. 980
15.4 0,22 96 | 16.80 | wsw. 855
15.7 |eevennns 96 1 17.13 | wsw., 735
16.2 |ooanl.s 97 1 17.87 | wsw. 490
16.3 0.12 97 | 17.97 | wsw. 447
16.6 {..c..... 100 | 18.89 | sw. 245
16.6 | —2.86 100 | IR 89 ) sw. 211
{ 9] 1,018.5 107 {oeeennes 100 | 12.87 | sw. 9 | Dense fog.
; )
June 10, 1915 (No. 2).
100 | 12.87 | sw. 9 | Dense fog.
100 | 17.38 | sw. 245 | Flight made over Great Banks water.
100 | 18.53 | sw. 296 Lat. 44° 02’ N.; long. 50° 46’ W.
98 18.16 | sw 490
96 | 17.79 | wsw. 735
96 [ 17.79 [ wsw. 791
95| 16.51 | wsw. 980
94| 15,22 | wsw. 1,225
93 14.58 | wsw. 1,310
88 1 13,01 | wsw, 1,470
86 | 12.46 | wsw. | 1,527 -
87 1 12,78 | wsw. 1,470
00 | 13.83 { wsw. | 1,953
89 | 13.87 | wsw. 1,225
84 | 14.51 { wsw. 980
81 | 14.92 | wsw. 820
78 | 14.64 | wsw. 735
71 14.20 | wsw, 490
71 14.29 | wsw. 461
. ! . 68 14.04 | wsw. 245
..... .| 1,018.3 . f . 68 | 14.04 | wsw. 224
2:03. e 1,018.3 10.7 100 { sw.  feoeeanns 9| 1,018.3 10.7 feeeennn. 100  12.87 | sw. 9 | 9/10 St. TLow dense fog.
June 10, 1915 (No. 3).
100 | 12.87 | sw. 9 | 10/10 St. Low dense fog. .
76 | 14.45 | wsw, 245 | Flight made over Great Banks water
76 | 15.10 | wsw. 271 Lat. 44° 02’ N.; long. 50° 48’ W.
70 | 14.00 | wsw. 483
701 14.00 | wsw. 490
72 | 13.60 | wsw. 735
74| 13.71 { wsw. 853
78 | 13.92 [ wsw. 980
84 13.96 | wsw. 1,214
841 13.87 | wsw. 1,225
78 | 11.76 | wsw. | 1,470
731 10,10 | wsw. 1,711
84 10.46 | wsw. 1,960
951 10.69 | wsw. | 2,205
96 | 10.66 | wsw. 2,239
96 1 10.80 | wsw. 2,205
96 | 11.71 { wsw. 1,960
96 1 12.19 | wsw, 1,856
94| 12.50 | wsw. | 1,715
91 | 13,02 | wsw. 1,470
88 | 13.53 | wsw. 1,225
86 { 13.84 | wsw. 1,074
82 | 13,54 | wsw, 980
71| 12,42 wsw. 735
61 | 11.38 | wsw, 490
60 | 11.26 | wsw. 475
80 | 15.02 | wsw, ! 250
80 | 14,92 | wsw. 245
100 | 12.95 | sw. ! 9 | 9/10 8t. Low dense fog.
i

* Estimated mean surface wind velocity during the kite flight, taken from the ship’s log.



OBSERVATIONS ON THE SENECA. 27

TABLE 3.—Free-air data from kite flights on board the U. S. C. G. Cutter Seneca—Continued.

June 12, 19185,

}
Surface, At different heights above sea. !
Humidity. Poten-
Wind. Wind. | “¢jq), Remarks.
Tem- | Rela- Altl- Tem- | At
Time. Pressure.| pera- jtive hu tude, | Pressure,| pers- | j5e—o
ture. |midity. - ure. Bl pe | Vep. G
Dir. | Vel €. 1 pres. | Dir. i{;v'
mb. °C. % mb. 10% ergs.
1,026.9 5.5 leeceenn 91{ 8221 nne. 9 | Few Ci.Bt.
998.1 3.1 1.04 02 7.02 | nne. 235 | Flight made over Labrador Current,
996.9 19 N ISR 91 | 6.94 | nne. 245 | but not far from Gulf Stream. Lat.
972, 3 4.0 | —0.42 78 | 6.34 | nne. 445 | 44° 08" N.; long. 48° 22’ W.
965.5 404 ...... 63 5,12 | nne. 490
065.3 4.0 0.00 59 4.80 | nne. 502
937.2 3.7 leanass b9 4,70 | nne. 735
932.5 3.7 0.11 59 4.70 | nne. 778
920.6 3.3 0.38 59 4.57 | nne. 880
908.8 37 |eeennnnn 51 4.06 | nne. 980
891.0 4,41 —0.40 39 3.26 | nne. 1,140
908.8 L% 2 R 46 3.69 | nne. 980
929.8 3.1 0.13 53 4.04 | nne. 801
937, 2 3.2 leeeaan 53 4.08 | nue. 735
956.9 3.4 —0.08 53 4.13 | nne. 573
965. 5 3.3 feaenanen 53 4.10 | nne. 490
996.9 KIS S PR 53 4,04 | nne. 245
1,001.0 3.1 1.39 53 4.04 | nne. 214
1,027.2 . 90 8.42 | nne. 9 | 1/10 Ci.8t.
June 15, 1915,
1,021.4 8.6 ....... 961 10.72 | no. 9 | 9/10 A.Cu.
1,018.5 8.3 1.25 92 1 10.07 | ne. 32 | Flight made over Great Banks.
992.1 10,7 {eeeennns 93 | 1197 | ne. 245 o
990. 2 10.9 —1..11 93| 12.13 | ne. 962 | Lat. 43° 26’ N.; long. 50° 16" W.
062. 8 9.8 . 97| 1L.76 | ne. 490
034.2 8.7 100 | 11.25 | ne. 735
933.8 8.7 0.45 100 | 11.25 { no. 740
9006. 3 T3 leaeanean 97 9.92 | ne. 980 | 10/10 A.Bt.
898, 2 6.9 0. 56 96 9. 55 | ne. 1,055
879.0 5.6 foenannan 96 8.74 | no. 1,225
873.0 5.3 0. 58 26 8.55 | ne. 1,281
879.0 5.6 iueenens 96 S.74 | ne. 1,225
906. 3 6.8 96 9.48 | no. 980 | Light rain from 10:50 untilend of fiight.
920.5 7.4 96 9.89 | ne. 857
934.2 8.0 95| 10.19 | ne. 735
962.8 9.0 91| 10.45 | no. 490
990. 2 10.1 86 | 10.83 | no. 264
992, 1 9.9 87 { 10.61 | ne. 245
1,021, 7 8.0 100 { 10.73 | me. 9 | 10/10 St.
June 17, 1915,
1,022.7 7.9 96 | n. 8, 0% 91 1,022.7 7.9 9 4[10 Ci.Cu., 4/10 A.Cu.
1,022.7 7.9 96 | n. vesnaes . 1656 | 1,004.6 7.3 153 | Flicht made over mixed waters be-
................................... 250 092.9 6.8 245 tween Labrador Current and Guif
1,022.9 8.0 95 | n. 422 972.8 6.1 414 Stream.
.................................. 500 963.7 5.8 490
1,023. 4 7.9 93 | n. 510 962, 9 5.7 500
1,023.7 7.7 94 | n. 654 946, 2 6.1 641 | Lat. 43° 04’ N.; long. 490° 02’ W.
1,023.7 7.6 94 | n. 498 964, 4 5.2 488
250 993.8 6.0 245
1,023.9 8.9 94 | n. 164 | 1,004.6 6.2 161
1,023.9 6.6 94 | n. 9] 1,023.9 6.6 9 | 2/10 Ci.Cu., 1/10 A.Cu.
June 19, 1913,
9| 1,014.9 0.0 [.ceanane 96| 11.02 | nw, 9 | 10/10 8t., light fog.
151 997.7 7.5 1.03 93 { 10.16 { nw. 148
250 085. 8 7.6 |oeeeenan 08 | 10.23 | nw. 245 | Flight made over Great Banks.
397 968, 5 7.7 1 —0.10 938} 10.30 | nw. 389
250 985. 8 7.5 liensenan 98| 10.16 | nw. 245 | Lat, 43° 35" N.; long. 50° 28’ W,
164 906. 3 7.4 0.71 93 | 10.09 | nw. 161
94 1,015.2 85 .... . 100 | 1110 | nw. 9 | Dense fog.
June 20, 1915,
1,021.4 g1 1,021.4 6.1 96 9.04 | n. 9 | 10/10 St.
1,021, 4 70 | 1,013.9 6.5 08 9.49 | n, 60 | Flight made over cold water south of
.......... 250 991. 7 6.9 98 9.75 | n. 245 Great Banks, probably Labrador
1,021. 4 362 978. 5 7.2 98 9.96 | n. 355 Current.
.......... 500 962.0 7.0 08 9.82 ! nne, 490
1,021. 4 426 047.6 6.9 98 9.75 | nne. H14
............ 500 062.0 7.1 08 0.89 | nne. 400 | Lat. 43° 44’ N,; long. 51°02' W.
1,021.4 5.9 6 385 075.7 7.3 081 10.03 | n. 377
250 901.7 6.8 03 0.68 | n. 245
1,021. 4 5.9 9 1,021.4 5.9 .. T 9.01 | n. 9§ 10/10 St.

* Estimated mean surface wind velooity during the kite flight, taken from the ship’s log.
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TaBLE 3.—Free-air data from kite flights on board the U. S. C. G. Cutter Seneca—Continued.
June 23, 1915 (No. 1).

Surface. At different heights above sea.
" s Poten-
Wind. Humidity. ‘Wind. tial Remsrks
Tem- | Rela- Alti Tem- | _A!_ : :
Time. Pressure,| pera- itive hu- ——————)i £ . | Pressure,| pera- | 100 m.
ure. |midity.| ’ ture. Vap ;| Grav-
Dir. Vel. Rel, pres. Dir. ity.
m. mb. °C. [/ mb. 105 ergs.
9] 1,008.0 6.7 ..., 100 9.81 | ene, 9 | Dense fog. "
éég g% g gg —2.36 gs %g gg o. ég TFlight !(Illadet south of Great Banks 0Ve
I PO 3 . o. mixed water.
600 949.8 -5 3 PO 93] 10.18 | e. 490
00| Gais| 87|-ver| S| 900|e g | Lt 457 407N long, SI° 427N
LT X .
750 922.1 8.8 [eeeanann 86 9.42 | e. 735
784 018.1 8.2 0.23 85 9.24 | e. 769 rocie
g?g gggé gi T 3‘? 13.;2; e. gg? Denste éog changed to light, then diss
. . 5 N e. ated.
500 949.8 8.8 ....... 94 | 10.65 | e. 400 v
306 972.6 9.5 -1,01 93| 1104 |e. 300
250 978.9 89 . ... 92| 10.49 | e. 245
1,008.3 6.5 {uaennnnn 91 8.81 | ene, 9 | Few A.Cu., w.; 1/10 5t.
June 23, 1915 (No. 2).
[
9] 1,008.3 6.5 ... 91 8.81 | ene. 9 | Few A.Cu., w.; 1/10 A.St. of
ggﬂ 3;25 g% ST gg }g;’? e. 225 Flight lcllmtfe south of Great Banks oVt
5 8. . —1. L83 1 e. 50 i waters.
500 949.7 88 f.ian... 931 10.54 | e. 490 mixe *
;257) gg(l) gg 3‘143 gg lg. ?3 o. %Z Lat. 42° 45’ N.; long. 51° 19’ W.
. . X 8.
614 937.2 9.0 0.16 90| 10.33 | e. 602
500 949.7 9.2 {ieuenen 90 | 10.48 | e. 490
250 979.0 9.6 f........ 901 10.76 | ene. 245
232 981. 4 9.61 —1.26 90, 10.76 | ene. 228
9| 1,008.4 6.8 .ceennnn 92| 9.09 | mne. 9 | 1/10 Ci.St., w.; few A.Cu., W.
N
June 26, 1915,
91 1,017.6 10.5 foeeennn. 93 | 11.81 | w. 9 | 9/10 St.Cu., w.
ggg ggfég ?;? s g? 1(1) (1):‘;’ w. ii.’gi light made over mixed waters.
2 .6 . w. 4
gg(l) 323273 ;ii e g; 13. %3 w. g;)(()) Lat. 42° 38’ N.; long. 52° 10’ W.
9. A X 719 | w. -
691 937.2 8.3} —1.00 92 | 10.07 | wnw. 678
753 930.3 8.5 | —0.09 80 8.88 | wnw. 738
682 938.5 8.6 —0.90 76 8.49 | wnw. 669
537 955. 2 7.3 1.12 92 9.41 i w. 526
500 958. 8 (5 O 92 9.67 | w. 490
368 975.0 9.2 0.53 92 10.7 | w. 361
250 988.0 0.8 (..t 921 11.15| w. 245
9| 1,017.9 | 11.1|........ 93] 1220 | w. | 9 | 9/10, 8t.Cu., w.
! i
Junec 28, 1915,
—-//
04| 14.93 | se. 9 | 8/10 A.8t.; 2/10 Bt.Cu., sse.
t
04 | 15.92 | se. 172 | Flight made over mixed waters, bu
94 is. 82 50. %5 nearer Gulf Stream.
94 4.93 | sc. 0
04 | 14.83 | se. \;ig Lat. 41° 58’ N.; long. 50° 55’ w.
94 | 13.8) | sse. 35
94 | 13.71 | sse. 794
94 | 12.84 | sse. 080
94| 12.50 | sse. 1,053
86| 10.92 | s. 1,225
82 10.21 | s. 1,201 )
84| 10.74 | s. 1,225 } Rain at end of flight.
88| 12.02 ! sse. 1,024
100 | 15.08 | ese. "9 | 8710 A.8t.; 2/10 8t.Cu., sse.

*Estimated mean surface wind velocity during the kite flight, taken from the ship’s log.
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DREXEL, NEBR., AEROLOGICAL STATION,

By THE AEROLOGICAL DIvisioN, Winztam R. Brair in charge.
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F1a. 16.— Plot showing position of buildings and kite field at Drexel Aerological Station.
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III. THE DREXEL AEROLOGICAL STATION.

By the AErorocrcar Division, Wu. R. BraiR in charge.

A plot showing the relative location of the Drexel farm
buildings and the ground used as a kite field is shown in
figure 1. The lease for the property went into effect
November 1, 1914, and the work of installation of the
kite flying and other equipment was immediately begun.
The granary was modified to accommodate the carpenter
shop, a small testing room for calibrating and testing
meteorographs, a small machine shop for repairs to appa-
ratus and machinery, a power plant room containing the
gasoline engine, generator, and switchboard for the dis-
tribution of electric current, and storage room for kites.

The carpenter shop is completely equipped for the
building and repair of kites. The power plant consists
of a 250-volt, 5-kilowatt generator, directly connected
With a 4-cylinder gasoline engine. The power generated
18 used to operate the kite reel, also the saw table of the
carpenter shop, the lathes and drill press of the machine
shop, and for lighting the shops and the reel house when
kite flights are being made at night.

The wind tower, instrument shelter, rain and snow
gages were completely installed and observations begun
June 1, 1915. The concrete foundations for the track of
the reel house could not be laid until the spring of 1915.
The superstructure of the reel house, the installation of
the power plant and all wiring were completed and the
first free-air record obtained on October 22, 1915. Daily
free-nir observations were begun December 1, 1915, 28
observations having been obtained during October and

ovember, 1915.

The track and rollers for the reel house, all equipment
for the carpenter and machine shops, kites and power
reel, calibrating apparatus, wind tower, and other equip-
ent for the observation of surface meteorological con-
dltlons, horse and wagon, and furniture for offices and
Quarters, were shipped to the Drexel station from Mount
We&ther, Va., in the autumn of 1914 and later.

The Drexel station is 396 meters above sea level, 41°
20" north latitude and 96° 16’ west longitude. The kite

e!d is comparatively level, extreme variations in its level
elng less than 3 meters. The station is about 32 kilo-
meters west of Omaha; 8 kilometers from Elkhorn,

Nebr., the nearest station on the Union Pacific Railroad;
and an equal distance from Washington, Nebr., the
nearest station on the Chicago & North Western Railroad.
Mail reaches the station daily by rural free delivery from
Washington, Nebr. Freight, express, and telegrams are
best sent via Elkhorn, Nebr.

Figures 16 to 20, inclusive, show the farm buildings
and their environment. Figure 21 shows the beginning
of a kite flight. Figure 22 is a nearer view of the reel
house showing the reel, the apparatus for turning the
house on its track, and the instrument shelter in which
the kite meteorograph is exposed, along with standard
instruments before and after each flight. The reel house
fronts away from the wind during a flight, consequently
the instrument shelter is so located as to be well in the
surface wind. An open roof above the shelter protects it
from heat that might bereflected to it by the side of the reel
house near which it is exposed. A small reading telescope
mounted in the reel house enables the observer to read
conveniently the instruments exposed in the shelter.
Figure 23 is & rear view of the kite reel. It shows the
variable speed motor by which the reel is driven and, in
part, the method of insulating the reel from the reel
house and from the power system. This insulation ena-
bles the observer to read the difference in electric poten-
tial between the kite and the earth at any time. The
motor switch, starting and reversing box, cluteh lever,
speed variation, brakes, dynamometer, and line meter
are all brought to the right side of the reel and may be
conveniently operated or read by the operator without
change in position. The drum of this reel has a capacity
of about 14 kilometers of piano-wire line.

The country surrounding the Drexel Aerological Station
is level or somewhat rolling, nowhere deeply cut by creeks
or rivers. Practically all land in this vicinity is under
cultivation, Kites that break away are quickly found
and returned to the station. A preliminary study of the
data being obtained indicates that valuable results for
dynamic meteorology are likely to accrue from free-air
observation at this and prospective stations located in the
open plains of the Middle West.
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Fig. 16.—The county road on the east side of Drexel farm.

116, 17.—The driveway from the county road in the Drexel farm.
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F1G. 18.—General view from the reel house of the Drexel farm buildings.

F1a. 19.—The Drexel farmhouse and grounds.
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1. 20.—The Drexel farmhouse. now used as residence and oflice building.

F1a. 21.—Kite flying at Drexel Aerological Station.
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1. 22.—"The reel house, Drexel Aerological Station.

[To face p. 32.]



[To face p.32.]

M. W. R., Supplement No. 3.

116G 23, —Interior, reel house, Drexel Aerological Station.
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FREE-AIR DATA AT DREXEL AEROLOGICAL STATION, OCTOBER, NOVEMBER, AND DECEMBER, 1915.

By Tae Arrorocicat Drvision, WiLutam R. Brair in charge.
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IV. FREE-ATR DATA AT DREXEL AEROLOGICAL STATION, OCTOBER, NOVEMBER, AND DECEMBER, 1915.

By the AEroLoeicaL DivisioN, WirLiam R, Brair in charge,

The first free-air record obtained at Drexel, Nebr.,
Was secured on October 22, 1915. After this date kite
flights were made as frequently as possible until Novem-
ber 30, 1915. Daily flights were begun on December 1,
1915. Since that date also observations have been made
In series of 8 to 10 successive flights whenever possible.
Five flights were made in October, 23 in November, and
41 in December. These observations include one series
of nine successive flights on December 21- and 22. The
mean of the altitudes reached in October is 2,717
Meters above sea level, in November 2,884 meters, and
In December 2,848 meters. Flights to heights of over
5 kilometers above ses level were made in November
&nd December.

The first complete series of observations of diurnal
Variation made at Drexel consisted of nine successive

ghts. The series began at 9:02 a. m., December 21,
and ended at 5:10 p. m., December 22. December 21
Was clear until late afternoon when cirrus clouds ap-
Peared, increasing to 5/10. December 22 was cloudy
€arly in the day, there being 5/10 cirrus, a few cirro-
Cumulys, and 1/10 alto-cumulus. At 7 to 8 a. m. the
Sky was clear; at 10 a. m. to 12 noon, partly cloudy; at
Doon 5/10 cirrus; at 2 p. m. and later cloudy, there being
%10 alto-stratus until 5 p.m.; and 10/10 strato-cumulus
Zter 6 p. m. The wind at 8 a. m., December 21, was

Orthwest; at 1 p. m., west; at 4 p. m., southwest. Wind
*ontinued southwest until 3 p. m, of December 22, when

went to west. From 4 p. m. to the end of the series
ths wind was northwest. There was snow on the ground

Oughout the series. Light rain began at 4 p. m.,
eCember 22, Figure 24 shows an almost continuous

Version of temperature at seven to eight hundred

eters above sea level, or three to four hundred meters

OVe station level. Maxima in the surface of maxi-
boum temperature at this level are found at noon on

days. Pressure at the earth's surface was in
8en \ . .
eral falling during December 21 and until 1 p. m.

Stat; ecember 22, when a minimum of pressure passed the
10n,

TasLe 4.—Comparison of mean temperatures for November and December,
at Drexel, Nebr., and Mount Weather, Va.

NOVEMBER. DECEMBER.
Mount Mount
Height. Drexcl, | Weather,| Depar- || Drexel, [Weather, | Depar-
1015. 5-year tures. 1915. 5-year tures.
mean. meen.
°C. °C. °C. °C. °C. °q,
LT (0 DR P 2— 2.0 0 e,
6.5 85.1 +1.4 — 2.4} 3—0.3 —2.1
5.9 3.9 +2.0 — 1.8 — 1.2 —0.6
5.7 2.8 +2.9 — 1.5 - 1.9 +0.4
5.8 1.7 +3.8 — 15 — 2.3 +0.7
5.2 0.7 -+4.5 — 2.2 — 2.6 +0.4
4.7 — 0.2 +4.9 -~ 2.9 — 3.0 +0.1
3.7 - 0.9 +4.6 — 3.5 — 3.7 +0.2
2.5 — 1.8 +4.3 -~ 4.6 — 4.8 0.0
1.2 — 2.9 +4.1 — 5.7 — 5.6 —0.1
— 0.3 — 4,2 +3.8 — 6.9 -~ 6.8 —~0.1
— 1.9 — 5.8 +3.6 — 8.1 — 8.1 0.0
— 3.4 — 6.8 +3.4 — 9.0 — 9.5 +0.5
— 5.1 — 8.3 +3.2 —10.0 —10.9 +0.9
— 6.9 -~ 9.9 +3.0 —11.0 —12.3 +1.3
— 8.3 —11.4 +3.1 —12.5 -—13.6 +1,1
— 9.1 —12.9 +3.8 —13.7 —15.1 +1.4
—10.7 —14.5 +3.8 ~15.1 —16.7 +1.6
—12.4 —16.1 +3.7 —16.3 —18.2 +1.9
—13.8 —17.5 +3.7 —17.8 —19.4 +1.6

1 Actual 24-hour mean temperature, 5.3°.
t Actual 24-hour mean temperature, —2.6°.

In the few observations made up to December 31,
1915, at Drexel, there appear differences in all elements
observed between the air over Drexel, Nebr., and that
over Mount Weather, Va. Table 4 shows the departures
from the Mount Weather 5-year means of the temperatures
observed at Drexel in November and December. These
departures are positive at all levels in November, smallest
at and near the earth's surface with a maximum value
at the 1,750-meter level and a second minimum value at
the 3,750-meter level. December departures are mostly,
positive. The largest negative departures occur at
and near the earth’s surface. The other negative de-
partures are of 0.1° each and are found at the 2,500- and
2,750-meter levels. Between the two groups of negative
departures a maximum positive departure of 0.7° is
found at the 1,250-meter level. In reading the actual
temperatures at the lower levels shown in Table 4 it
should be kept in mind that the observations on which
they are based were for the most part made during nso-
lation. These temperatures are therefore a little high,
as the footnotes of the table indicate. The complete
data for the three months follow in Table 5.
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8 At surface, 526 meters above sealevel.
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TABLE §5.~Free-air data from kite flights at Drexel Aerological Station.

October 22, 1915,

Surface. At different helghts above sea.
14
. Rela- Wind. Humidity. Wind. Potential. Remarks.
Tom- | “tive Alti- Tem- | ¢
Time. Pressure.| pera~ |.ioiq tude, | Fressure.| pera- | jpao-
wre. | ity | Dir. | Vel. are. Rel. | VO | pin | Vel | GV | Bi

mb. m.Dp. s {100 ergs.| volts.

10.02 | s. 4.9 388 1........ Fow C1.8t., nw.
9.43 | ssw. 6.7 444 0 | Clouds moving rapidiy.
9.70 | ssw. 8.6 490 0

10. 84 | ssw. 12.4 819 0

11.12 | ssw. 10.9 735 0

11.06 | ssw. 10.0 808 [

10.30 | ssw. 1.0 980 0
9.21 | sw, 12.51 1,225 0
8.95 | sw. 13.0 0
8.37 | sw. 13.9 0
8.04 | sw. 14.3
7.43 | sw. 12.9
6.77 | wsw, 11.0
6.32 | wsw, 9.9 1/10 Ci., nw.; 2/10 Ci., nw.
5.83 | wsw. 9.5
5.02 | wsw. 82
4.91 | wsw. 8.3
4,50 | wsw. 9.0 .

4.23 | wsw. 9.4 Tew Ci., nw.
4.50 | wsw, 9.3

4.89 | sw. 9.2

5.26 | sw. 9.2 | 2,327 890
5.64 | sw. 9.5 2,205 820
6.32 | sw. 10.2 | 1,960 760
7.24 | sw 10.8 | 1,715 660
7.93 | sw, 11.3 | 1,521 600
8.36 | sw. 12.6 | 1,470 560
0.26 | sw. 15.5 | 1,361 420
9.67 { sw. 4.7 1,225 320

10.54 | ssw. 13.3 980 60

10.87 | ssw. 12.9 920 0

11. 65 | ssw. 1.5 735 0

1216 | s 0.7 400 0

12.38 | s 8.9 388 1..u.ennn Foew Ci., nw.

10.48 | sw. 6.7 388 |.eunnnan Cloudless.
9.37 | sw. 8.3 490 1]

9.31 | sw. 8.4 495 0

11.80 | sw. 13.5 703 0

12.12 | sw. 13.0 735 0

13.02 | sw. 11.3 863 0

12.38 | sw. 1L5 949 80

11.61 § sw, 1.5 081 70
0.30 | sw. 13.7] 1,225
7.32 | sw. 16.0 | 1,469 330
6.11 | wsw. 13.1f 1,715 420
5.82 | wsw, 10,4 1,044 500
5.28 | wsw. 10.1 1, 960 510
3.97 | wsw. 5.5 2,204 [........| Fow Ci. forming.
4.49 | wsw. S.1 1,995 660
4.57 | wsw, 82| 1,040 410
5.23 | wsw. 9.2 1,715 370
5.97 | sw, 10.1] 1,470 320
6.05 | sw. 10.2 1,448 340
6.55 | sw. 1.3 1,226 280
7.40 | sw. 12.5 976 220
7.67 | sw. 12.5 944 210
7.65 | sw. 15. 4 893 200
7.36 | sW. 12.8 735 145
7.20 | sw. 12.2 697 130

10. 40 | sw. 8.9 490 40

12.44 | sw. 1.2 388 |........] Few Cl., w.
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.
October 29, 1915,

Surface. At different heights above sea.
Rela- | iod Humidity. Wind. Potential. Remarks.
Time. i’ressure T::g- tive Alti- Pressure. %‘gg: e
' g ” | humid- tude. g 100 m.
ure. ture. Vap. Grav- | Elec-
ity. | Dir. | Vel Rel. | pre | Dir. | Vel | 5% | gt
mb. % mb. m.p.8.| 105 ergs.| volis.
973.4 65 8.76 | w. 4.5 388 [eenenenn Cloudless.
961.9 65 | 10,46 i nw. 6.4 490 0
955. 0 65 11.45 | nnw. 7.2 545 0
938.7 53 | 11.29 | nnw. 9.9 690 0
934.0 40 | 10.77 | nnw. 10.0 735 0
924, 5 41 9.53 | nnw. 10.3 820 50
906.9 39 8.52 | nnw. 11.2 980 110
880.9 36 7.11 | nw. 12.6 | 1,225 230
868.4 34 6.38 | nw, 13.3 | 1,348 330
855.9 34 5.91 | nw, 12.8 | 1,470 400
831.2 34 5.09 | nw, 1.7 1,715 500
822. 34 4,80 | nw, 11.3 | 1,804 615 | Cloudless.
807.8 3 35 4,56 | nw. 13.4 | 1,960 820
782.7 3 37 4.25 | nw, 16.6 | 2,205 | 1,080
759.4 7.1 38 3.83 | nnw. 19.8 1 2,450 | 1,340
737.1 5.2 40 3.54 | nnw, 23.0 | 2,604 1,590
736.5 5.1 40 3.52 | nnw 23.1| 2,700 | 1,600 | Few A.St. near horizon.
726.8 4.6 41 3.48 | nnw. 23.4
714.9 4.6 40 3.30 | nnw. 23.4
709.2 4.6 40 3.39 | nnw, 23.4
706.0 6.5 33 3.19 | nnw 22.0
714.9 5.5 32 2.89 | nnw 24.2
718.8 5. 32 2.79 | n. 25.1
733.3 4. 35 2.99 i n. 25.1
737.1 4 35 3.03 | n. 24.4
759.9 6. 39 3.72 | n. 20.2
784.7 7. 42 4.38 | nnw. 16.0
787.2 7. 42 4.44 | nnw. 15.3 Cloudless.
806. 8 0. 41 5.17 | nnw, 12.9
820.6 3 40 5.61 | nnw, 1.3
832.1 39 5.84 | nnw. 11.1
856.7 36 6.26 | nw. 10.8
871.9 34 6.46 | nw. 10.5
881.9 34 6.76 | nnw. 10.2
906. 7 34 7.61 | nnw, 9.5
8.1 34 7.61 | nnw, 9.6
919.2 32 7.39 | nnw. 9.3
933.4 32 6.77 | now. 7.3
934.9 32| 6.82 | nnw. 7.2
961.9 34 8.56 | n. 3.7
973.6 35 9.48 | n. 2.2 Cloudless.
64| 10.53 | s. 6.7 388 1........ 5/10 Ci., nw.
54 0.57 | 8. 12.1 455 0
541 10.07 { 8. 15.0 490 0
52 11.86 | ssw. 27.9 649 0
39 8,57 | saw. 26.7 735 0
38 8.35 | ssw. 26.6 745 0
34 6.80 | ssw, 26.4 980 0
32 6.01 | ssw. 26.4 | 1,140 0} 5/10 Ci., nw.
29 5.37 | ssw. 26,0 1,225 260
24 4,28 | ssw. 25.0 1 1,470 990
20 3.48 | ssw. 24,3 1,643 | 1,500
20 3.37 | ssw. 23.9( 1,715 1,540
19 2.85 | ssw. 22,7 1,960 | 1,690
18 2.53 | ssw. 21,9 2,109 | 1,770
18 2.43 | ssw. 21.8 | 2,205 | 1,830
18 2,20 | ssw. 21,7 2,450 | 1,970
18 2.04 | ssw, 21.6 | 2,614 | 2,250 | 5/10 Cl., nw.
16 1.96 | ssw. 23.1 2,450 1,850
14 1,94 | sw, 25,3 | 2,205 | 1,330
14. 1.99 | sw. 25.8 | 2,149 1 1,200
12 1.86 | sw. 26.5 | 1,960 ! 1,160
9 1.56 | sw. 274§ 1,715 820
8 1.46 | sw. 27.8 1,608 720
12 2.15 | sw, 26,4 | 1,470 600
19 3.30 | ssw. 23.9 ] 1,225 90
20 3.45 | ssw. 23.51 1,186 0
a7 5.40 | ssw. 22.0 980 u
34 7.80 [ ssw. 20,6 784 0
34 8,10 | ssw. 19.9 735 0
33 9.33 | 8. 16.3 400 0
33 9,97 | 8. 14.8 388 |........| 7/10 C1.Bt., sw.
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.

October 31, 1915.

Surface. At different heights above sea.
T- 3
. Rela- Wind. o Humidity. Wind. Potential. Remarks.
T am- | tive Alti- em- | At
me. Pressure.| pers- | .o tude, | Eressure.} pera- |y v G £l
ure. . ure. : ap. rav- | Elee-
ity. Dir. Vel. Rel. pres. Dir. Vel ity. tric.
mb. °C. %% mb, m.p. 8. | 10% ergs.| volis.
960. 8 17.3 oeennnnn 28 5.53 | n 6.7 388 |........ Few C1.St., nw.
948.5 15,9 f........ 28 5.06 | n 8.5 490 0
921.0 12.41........ 30 4.32{n 12.7 735 0
916. 6 11.8 1.38 30 4,151 n 13.4 779 30
894.2 1L9 ..., 31 432 p 20.4 980 280
888.3 1.9 | —0.04 31 4.32 ' n, 22.4 1 1,088 340
867.0 10.9 |o....t. 32 417 | n 21.6 | 1,225 570
842.0 [ X I8 PO 34 4.06 | nnw, 20.6 | 1,470 950
817.7 8.3 |..no...s 36 3.94 | now. 18.3 7 1,715 1,200
805.7 7.7 0.52 37 3.89 | now. 10.0 | 1,834 1,370
793. 4 7.8 .eci... 37 3.91 | nw. 16,7 1,960 | 1,460
790. 6 7.8 | —0.06 37 3.91 | nw. 16.2 | 1,987 | 1,480
785.7 9.9 —3.96 34 4.15 [ nw, 17.3 | 2.039 | 1,500
770.0 88 ........ 32 3.63 | nw. 16,7 | 2,205 | 1,650
759.2 8.0 0.67 30 3.22 { nw. 16.3 | 2,318 1,740
747.0 7.0 ...o... 30 3.01 | nw, 15.9 | 2,450 | 1,840
732.9 5.8 0.60 30 2.77 | nw. 15.4 | 2,601 1 1,800 | Cloudless.
747.0 6.6 |ccoon.nn 30 2.93 | nw, 14.9 | 2,450 | 1,670
762.4 7.6 1 ~0.50 30 3.13 | nw. 14.4| 2,280 1,530
770.0 7.2 ... 30 3.05 | nw. 15.7 | 2,206 1,480
775.6 6.9 0.16 30 2.98 | nw, 16.7 0 2,143 { 1,300
793.4 7.2 .. 32 3.25 | nw. 15.5 | 1,960 | 1,200
818.0 7.6 oeaon... 35 3.65 | nnw. 13.8 1,715 930
822.6 7.7 0.93 36 3.78 | nnw, 13.5 | 1,667 880
843.0 0.6 |........ 35 4.18 | nnw. 13.5 | 1,470 550
862.1 1.8 | —0.72 35 4.69 | nnw. 13.5 | 1,287 260
868.7 10.8 ........ 31 4.01 | nnw, 15.2 ¢ 1,225 190
877.7 10.2 0.81 26 3.24 | now. 17.6 | 1,138 160
894. 0 ILS | ..oeen 24 3.26 | nnw. 15.0 980 100
922.1 135 {oeeo... 20 3.09 | n 11.0 735 10
925, 7 13.8 1.55 20 3.16 | n. 10.5 704 0
950.0 LY T R 18 3.51 | n, 8.8 490 [
901. 4 18.8 ... v 17 3.69 | n. 8.0 388 f...nnen Cloudless.
15.
52 6.13 | sw. 4.5 388 |........| Cloudless.
47 7.96 L wnw. [........ 490 0
43 8,99 [ nw., [........ 550 0
33 82l lnw. |........ 727 0
33 8.16 | nw. ... ... 735 0
27| 6.0l | nw., [........ 046 0
27 590 | nw., . ...... 980 60
261 4.85 | nw, veeees| 1,225 470
25 4.06 | nw.  [L....... 1,452 850
25 4,00 | oW, caseesne) 1,470 830
27 3.52 nw. ... ... 1,715 1 1,340
29 3.18 | nw.  [........ 1,038 | 1,320
29 3.13{nw. ... 1,060 { 1,300
31 2,92 | nw.  ........ 2,205 1,360
33 2,76 fow. ... 2,423 | 1,400 | Clock cylinder slipped.
November 3, 1915.
973.8 47 .5.621s. * 2/10 C1.8t., nw.; 7/10 CL.Cu., w.
961. 5 44 5.74 | 8.
033.7 38 6.07 | s.
926.9 37 6.19 | s. 9/10 Ci.St., nw.
008.0 57 | 10.17 | ssw.
906.0 50 [ 10.45 | ssw.
881.6 . 3 83 | 13.61 | ssw.
870.2 4.2 ........ 84 | 13.60 | ssw.
853.6 12.5 |........ 91 | 13.19 | ssw.
846. 9 12.1 0.68 93 | 13.13 | ssw,
823.8 1IL5 |....... 72 0.77 { ssw.
824.9 11. 4 0.31 68 9.17 | ssw.
804.6 9.0 0.94 80 Q.18 | sw.
823.8 10.8 |........ 77 0.97 | sW.
838.3 1.6 0.31 761 10.38 | sw.
853. 4 12,0 |..elveen 85| 11.93 | sw.
864.3 12.4 0. 55 021 13.25 | sw.
878.7 13.2 | ....... 92 | 13.96 | sw.
886. 7 13,6 | —1.34 92 | 14.33 | sw. 8/10 C1.8¢., nw.
900.9 il.8 0.87 62 8,58 | ssw.
905.0 12,1 ........ 60 8.47 | ssw.
= 032.0 143 |........ 52 8.48 | ssw.
1i.‘3'6 (LT PR PO PO P FO O N e 500 960.0 | 16.5{........ 44| 8.20 | ssw,
R LT 971.7 17.4 40 | ssw, 13.4 396 078.7 174 ..aee 40 7.95 | ssw.
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.
November 4, 1918,

Surface. At different heights above sea.
Rela Wind. Humidity. Wind. Potential. Remarks
Tem- - Tem- .
Time, Pressure.| pera- hgr‘x,;;d- &g’é’ Pressure. pera- 1-(70% Y o o
ure. ) ure. * ap. rav- oc-
ity. Dir. Vel. Rel. pres, Dir. | Vel ity. tric.
°(é’ 0 %45 m 2 g 713» mb. °C. % mb. m.p. 8.} 105 erqs.| volls.
1 ne 96 970.2 16.0 {..eaennn 45 8.18 | ne, 4.5 388 |..ueenss 9/10 C1.8t.,nw.; 1/10A.8¢.,aw.
................................ 500 958.2 14.5 [coaean.s 48 7.92 | ne, 5.8 490 0
16.0 47 | ne. 3.6 566 951.0 13.6 1.41 50 7.79 | ne 8.3 555 0
................................ 750 929.8 12.3 1eieennn 48 6.87 | ne 735 0
15.8 49 | ne 3.6 892 914.9 11.4 0.67 47 6.3¢ | ne.  j.enacen. 875 0
14.8 51 | ne. 3.1 923 911.4 12.11 —2.26 46 6.50 [ ene. J........ 905 0
................................ 1.000 903.7 116 |ceeunn.s 46 6.28 | ene, 980 0
14.6 52 | ne 3.1 1,163 886.6 10.7 | —0.50 46 592 | ene. |........ 1,130 .oeeenne
14.2 53 | ne. 3.6 1.023 900.6 11.2 [ —0.99 46 6.12 1ne. j........ , 0
............................... 1,000 903.2 11.0 |........ 46 6.04 | ne. R 980 0
14.1 53 | ne. 3.6 990 004.3 10.9 0.69 46 6.00 { ne. |.e.en... 971 0
................ [ P 750 929.8 12.5 [camenn.s 46 6.67 | ne. P 735 0
138 54 | ne 3.6 728 932.9 12,7 0.88 46 6.76 | n6.  f.eue-n.. 714 0
13.6 52 | ne 3.6 501 958.2 14.7 1 —-1.05 47 7.86 lne. jee.eno.s 491 0
13.6 52 | ne. 3.6 396 970.2 13.6 Jeeeenu-e 52 8.10 | ne. 3.6 388 |eenaeeas 9/10 Ci.8t., nw.; 1/10 A.St.,nW.
November §, 1915,
A M.
1123 D, 966.9 9.0 53 i ese. 3.6 396 966.9 9.04........ 53 6.08 | ese. 3.6 388 liuaen.s Few Ci.,nw.
8:52.0cienaennn 966.9 9.0 53 | ese. 3.6 4906 955.2 6.8 2.20 57 5.63 | ese. 8.8 486 0
8:54c.cienneane 966. 9 9.2 54 | ese. 3.6 673 935.2 10.7 | —2.20 58 7.48 | se. 9.3 6860 0
.......................................................... 750 926.5 11,4 |eeeannnn 64 8.63 | 8. 6.7 735 0
9:58..cinnean.. 966.5 11.3 51 | sse. 4.0 797 920.9 11.8 | —0.89 68 9.41 | ssw. 5.1 781 0
........................................................... 1,000 899.8 16.4 |........ 64| 11.94 | ssw. 8.3 980 260
10:08. . 0cennnnne 066.5 11.9 53 | sse. 4.0 1,021 806.9 16.9 | —2.28 631 12,13 | ssw. 8.7 1,001 290
.......................................................... 1,250 873.6 16.8 joeceennn 58 | 11.10 | ssw. 5.8| 1,225 480
10:12. . .eeneenes 966.5 12.0 51 | sse. 5.4 1,404 R57.9 16.7 0.06 551 10.46 | ssw. 3.91 1,376 |........
................ FPPSUDEIN PO FORRIUD PR MR | B 1] 873.6 16.8 ........ 56 | 10.71 ] ssw. 4.1| 1,225 0
10:16. 0 creeneens 966. 5 12.1 49 | sse. 4.5 1,010 898.3 17.0 | —1.83 58 | 11.24 | ssw. 4.4 990 0
.......................................................... 1,000 899.8 16.8 |........ 58 | 11,10 | ssw. 4.4 980 0
10:17. . uvnennnn 966.5 12.2 49 | sse. 4.5 786 922.3 12.9} —2.70 59 8.78 | ssw. 4.4 771 0
10:36.ccenceen-s 966 5 13.2 49 | 8. 3.1 749 926.6 11.9 | —4.00 68 9.47 | s8W, 5.4 734 0
10:39.ccannnnnes 966.5 13.0 62 | s. 3.1 699 932.3 9.9 102 68 8.30 | s. 5.6 685 0
.......................................................... 500 954.2 119 faeene.n 581 8.08{s. 4.0 490 0
10:40. . encinnnns 966.5 13.0 63 | 8. 3.1 396 966.5 13.0 foeeen..s 53 7.94 | s. 3.1 388 |eenneenn Few Ci.,nw.
November 6, 1915,

36 966.2 | 10.2 90 271 896| 986.2| 10.2 80| 1L.20 2.7 388 8/10 C1., w.; Light
8:36..0eecennes . N sse. . . L2 feenvenes . 8se. .71 888 [........ +» W.; Light fog.
.......................................................... 500 954.2 129 Joavuenns 90 | 13.39 | sse. 5.1 490 0
b3 {1 DN 966. 2 10.6 95 | sse. 2.7 638 939.0 16.3 | —2.52 90 | 16.68 | sse, 8.3 625 1]

85| 16.16 | sse. 8.4 735
79 | 15.90 | sse. 8.8 980 170
71| 15128, 9.2 1,225 510
711 15.12 | s. 9.2 | 1,240 515 | Fogdissipated.
64| 13.16 | 8. 10.4 ] 1,470 840
56 | 11.56 | sse. 1.6! 1,715{ 1,160
51 ] 10.46 | sse. 12.4} 1,862 | 1,350
50| 9.69 | sse. 11.6 | 1,960 1,540
46 | 7.70 | sse. 9.6 | 2,205| 1,870
45) 7.29 | sse. 9.2 2,255 1,010
46 6.71 | sse. 10.4 | 2,450 | 2,400
47| 6.01 | sse. 11.9 | 2,604 | 2,210 | 4/10Ci., w.
48 5.77 | sse. 12.5 2,797 | 2,100 | Clock eylinder slipped.
November 8, 1915.
6.45 | nw. 6.7 388 lieeeenon Few Ci.8t,, nw.
6.31 | nw. 10.2 490 0
5.85 | nw. 18.5 735 0
573 | nw, 20.7 802 0
5,565 | nw. 22,2 080 350
5.54 | nw. 22.4 | 1,017 420
5.77 | nw. 2.9 | 1,225 830
5.80 | nw. 21.8 1 1,249 880
4.20 | nnw, 22,6 | 1,470 | 1,020
3.80 | nnw 22.8 1 1,527 | 1,000
3.44 | nnw. 19.3 | 1,715] 1,410
3.36 | nnw 10.2 | 1,724 | 1,420
2,38 | nnw., 18.7 | 1,960 | 1,750
1.39 | nw. 18.1 1 2,206 | 2,120
1.01 | nw. 17.8 1 2,317 | 2,340
. 18,5 | 2,450 | 2,580
19.8 | 2,604 | 3,090
21.0 | 2,939 | 3,300
22.3 | 3,184 | 3,700
23.1] 3,341 | 3,800
23.8 | 3,420 | 4,000
25.7 1 3,673 1 4,350
27.6 | 3,918 | 4,700
28.0 1 3,971 | 4,790
28.3 | 3,983 | 4,
20.1| 3,928 | 4,570
20.1| 3,018 | 4,540
28,3 ] 3,673 | 3,83
27.6 y 3,490
27,31 3,346} 3,380
25.21 3, 3,150
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TABLE b.—Free-air data from kite flights at Drexel Aerological Station—Continued.

November 8, 1915—Continued.

Surface, At different heights above sea.
Wind, Humidity. Wind. Potential.
- P Tem- | 5% At | p Tem- | At Hemarks
me. ressure. 3;:- humid- ] fude, | Fressure. &r.g- {00 m. Va Grav- | Eleo-
- | ity. | Dir. | Vel - Rel. pmg: pir. | Vel | §FV | e, .
°C. % mb. m.p.s.| 105 ergs.| wvolts.
0.2 43 2,67 | wnw, 23.6 | 2,970 | 2,850
0.4 . 41 2,58 | wow, 23.3 1 2,039 ¢ 2,800
2.0 2 2,05 | nw, 2.2 2,604 | 2,330
3.4 17 1.33 | nw, 10.1] 2,466 | 1,820
3.5 17 1.33 | nw. 19.21 2,450 | 1,780
4.2 13| 107 | nw. 20,9 | 2,260 | 1,540
4.0 13 1.06 | nw. 20,01 2,205 | 1,490
3.3 13 1.01 | nw. 16.8 1 2,008 [ 1,280
3.5 13| 102 nw. 17.2 | 1,960 | 1,240
4.8 13 1.12 | nw. 19.11 1,712 960
0.2 13 0.81 | nw. 16,77 1,487 680
0.2 13 (.81 | nw. 16.3 1 1,470 670
0.2 12 0.74 | nw. 13.1] 1,344 520
1.3 20 1.34 | nw. 12.5 | 1,225 370
3.4 38 2,96 | nw, 1.3 980 80
4.6 47 3.00 | nw, 10.7 846 [
5.9 47 4.37 | nw. 9.3 735 0
- R 48 5.40 | nw. 6.2 490 0
[0 (R 48 5,82 | nw, 4.9 388 ... Cloudless.
November 9, 1915.
081.0 2.0 79 5.58 | se. 4.9 388 |..o....n 10/10 St.Cu., sw.
968.7 1.3 79 5.30 | se. 6.9 490 240
040.1 —~0.3 80 4.77 | se. 11.7 726 780
939. 4 0.1 75 4,61 | se. 11.7 735 810
934. 6 1.5 69 4.70 | ese. 11.8 771 1,100
910.2 2.6 51 3.76 | ese. 12.3 980 | 1,430
863.8 4.0 31 2.52 | ese. 13.0 | 1,219 1 1,800 | 3/10 A.St.,sw.; 7/10 St.Cu.,sw.
882, 6 4.0 31 2.52 | ese. 13.0 | 1,225 1,810
856.0 3.9 26 2.10 | eso. 12.6 | 1,470 ¢ 2,140
830.0 3.8 22 1.76 | se. 12.3 | 1,715 2,470 | 9/10 Ci.St.,sw.; 1/10 A.Cu., sw.
803.8 3.7 18 1.43 | se 12.0{ 1,960 | 3,010
780.2 3.6 13 1.03 | sse. 11.7 1 2,205 | 3,660 | Ci., moving rapidly.
768.3 3.6 11 0.87 | sse. 11.5 | 2,331 | 4
756.7 2.5 17 1.24 | sse, 14.0 | 2,450 | 4,050
737.0 0.6 27 1.72 | s 18.3 | 2,657 | 4,710
734.0 0.3 30 1.87 | s 18.5 | 2,694 ) 4,790
711.8 | —1.6 51 2.73 | 8. 19.9 | 2,839 1 5,310
680.3 | —3.4 711 3.27 ! ssw. 21.3 ) 3,184 | 5,850
668.6 | —5.2 01 3.59 | ssw. 22.6 1 3,417 7,800
667.8 —5.3 91 3.56 | ssw. 22.6 3,429 7,850
646.9 | —7.0 |. 97 3.28 | sw. 22.5| 3,673 | 8,550
640.8 | —7.4 98 3.19 | sw. 22.41 3,736 | 8,750
626.0 1 —7.4 82 2.67 | sw. 25.8 | 3,918 9,150
614.8 28.31 4,050 9,490
607.2 28.3{ 4,145 9,720
604.9 28.3 | 4,162 | 10,020
585.6 28.8 1 4,407 | 10,390
566.6 29.4 | 4,651 | 11,
550.0 20.9 | 4,891 (.. .....
542.7 311 5,004 |........
548.5 20.5 1 4,035 { 11,500
551.2 20.4 4,896 | 11,360
568.3 28.7 | 4,651 | 10,500
587.1 28.0 | 4,407 | 9,620
606. 2 27.3 ] 4,162 | 8,760
611.9 27.1| 4,090 8,¢
626.0 24.8 ) 38,0181 7,98
636.1 23.01 8,784 7,580
643.7 22.4 3, 690 7,290
645. 6 22.1| 3,673 | 7,230 |
668, 5 . 21.6 | 3,429 | 6,480
688, 1 . 21.1 3,184 5,020 ,
695.5 X 20.9( 3,000 5,120 | 10/10 A.8t., sw.
709.9 0.2 20.4 | 2,939 4,330
731.8 1.9 19.7 1 2,715 4,450
754.0 3.6 19.0 | 2,450 | 3,940
761.6 4.2 18,81 2,367 1 3,
776.4 2.5 18.2 1 2,214 | 3,480
777.0 2.6 18.2] 2,205 3,470
801.1 4.6 18.4 | 1,960 | 3,
811.4 5.4 18.5 1, 859 2, 800
826.1 6.1 10.2 | 1,715 2,560
851.8 7.8 |- 20.3 | 1,470 | 2,160
859.0 7.6 20.6 | 1,399 | 2,030
874.8 7.8 20.4 | 1,254 | 1,640
878.1 7.3 19.5 | 1,225 1,
902. 6 3.3 2.24 12.2 | 1,000 910
905. 4 b 3% 1 IR 31 2.40 | se. 12.0 980 860
922.1 3.8 1.00 45 3.56 | se. 10.2 830 470
033.2 4.6 46 3.90 | se. 9.3 735 370
961.7 7.3 49 5.01 | ese. 7.2 490 120
974.1 8.5 50 5.55 | ese. 6.3 388 {eraannen
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TABLE 5.—Free-air dala from kite flights at Drexel Aerological Station—Continued.

November 10, 1915,

Burface. At different heights above sea.
Rela- Wind. - Humidity. Wind. Potential. Remarks.
Tem- | “0e Altie Tem- | A
Time. Pressure.| pera- Pressure. | pera- { ;oo
ure. hqznid- Di Vel tude. ture. | 100 M. Rel. | Vap. | py Vel | Grav- | Elec-
ity. ir. el. - | pres. r. el. ity. tric.
mb. °0, % mb. m.p. 8. | 105ergs.] wvolts.
950.9 20.2 {..c.en.. 78 | 18.47 | s, 17.9 3B 10/10 8t.Cu., s.
939.8 19.51........ 81 18.36 | s 19.5 490 0
913.3 179 |o.oaeut. 87| 17.84 | s 23.6 735 0
787.0 16.3 [........ 94| 1742} s 27.7 980 ]
867.3 15.1 0.64 99} 16.99 |s 30.7 ) 1,160 0
787.0 16.31........ 94| 17.42 (s, 26.4 980 0
913.3 179 {........ 841 17.23 | s, 20.7 735 0
039. 4 19.4 ). ....... 79| 17.80 i ssw. 14.9 4490 (]
950.5 PAUS T P, 76| 17,88 | ssw. 12.5 388 |..eenn.. 10/10 8t.Cu., s.
November 11, 1915,
!
j 306|  963.0 76| 5.48 | nw. 89| 288 )|....... 10/10 Cu., wnw.
500 450.7 78 5.19 | nw. 10.1 490 0
1 750 9221 — 83| 4.55| nw. 120 735 0
! 797 917.2 | — 84 4.42 { nw, 13.5 781 0
11,000 893.9 73 4.42 | nnw, 16.7 980 0
1,017 892.3 72| 4.40 | nnw. 17.0 997 0 [ 5/10 Ci.Cu., waw.; 2/10 A, Cx
1,250 - 64| 3.65 | now. 17.8 | 1,225 20 |  wnw.
1,500 - 55 2,92 | nw. 18.7 1 1,470 310
11,746 - 47 2.33 | wnw. 19.5 1,711 590
{2,000 - 49 2.11 | wow. 18.6 | 1,960 920
2,250 - 52| 1.93 | wow. 17.7 | 2,205 | 1,260
! 2,260 - 52| 1.91 | wnw. 17.7 | 2,221 | 1,280
2,441 - 740 2.72{wonw. | 18.6 | 2,392 1,480
2,500 - 76 2.71 | waow. 17.9 | 2,450 | 1,550
2,721 - 84 2.60 ( wnw. 15,4 | 2,666 { 1,800 ; Fow Ci.Cu., wnw.
2,750 - 81 249! wnw. | 16.1! 2,604 | 1,830
. . . 3,000 - 69 1.86 | wnw. 22.0§ 2,939 | 2,040
10:54. ... arae 966.1 4.0 62 | nw. 8.9 3,057 - 661 1730 wnw. | 23.1| 2,995 | 2,000
OVPUDRIUPRPN PR [ FUUTRURIN PSP ISR ISR 3,250 580 1.42lwnw, | 241 3)184¢| 2,260
47- 1.06 | wnw, 25.4 1 3,420 | 2,480
FE ) O 45 0.99 | waw. 25.7 1 3,475 | 2,530 | Cloudless.
eoencnane 43 0.87 | wow. 25,2 3,6731 2,700
eeecanenen 40 0.72 | wnw. 24.51 3,918 2,010
P. M. .
12:10. . ceunennnn 592,8 | —15.2 0.49 37 0.60 | wnw, 23.91 4,143 2,750
. 611.2 | ~14.1 | ....... 36 0.64 | wnw. 23.5 | 3,018 | 2,550
esesrieannacreen 631.6 § —12.9 |........ 36 0.72 | wnw. 23.2 ) 3,673} 2,350
casssciasrncrann . . 35 0.78 | wnw. 22.8 | 3,429 | 2,200
12:63. 0 cenieenns . 3 34 0.84 | wnw. 22.4} 3,196 1,900
R 3 34 0.84 | wnw. 22,3 3,184 1,890
eesescesernamene 695.3 | — 9.5 37 1.00 | wnw, 21.1 2,939 1,620
718.6 | ~ 8.5 . 40 1.18 | wnw. 10.8 | 2,604 | 1,350
7421 —~ 7.4 43 1.40 | wnw, 18.6 | 2,450 1,080
740.9 } — 7.1 44 1.47 | wnw. 18,21 2,374 1,
766.4 | — 6.1 [. 43 1.57 | wnw. 17.6 | 2,205 770
791.1 ) — 4.8 42 1.71 | wnw. 16.8 1,950 440
801.3 | — 4.2 42 1.81 | wow. 16.5 | 1,843 320
816.2 | ~ 3.4 40 1.84 | wnw. 1591 1,715 250
842.2 | — 2.2 38 1,93 | wnw, 14.9 1 1,470 260
850.2 1 — 1.4 37 2.0l | wnw. 14.3 1,322 260
869.9 | ~ 1.6 37 1.99 | wnw. 12.4 1,225 220
876.5 | — 1.6 38 2.03 | wnw, 1.3 1,165 190
897.6 0.0 42 2.57 | wnw. 10.4 80 100
024.4 2.0 467 3.25 | wnw, 9.2 749 0
926.0 2.1 46 3.27 § wnw. 9.0 735 [1}
955.0 5.0 48 4.27 | wnw. 6.5 490 0
20L........... 967.2 6.2 50 4.74 | wnw. 5.4 388 j...... ..} Cloudless.
. November 12, 1915,
P, M.
B:48...ouen..... 975.2 1.1 37 | wsw 4.9 396 975.2 11,1 . 37 4.89 { wsw. 4.9 388 {..... ...| Cloudless.
tessatsinansanas 500 063.0 9.8 1. 32 3.88 | wsw, 6.1 490 0
4:08........... . 632 047.8 8.0 25 2.68 | wsw. 77 620 0
cesvsensrsrencnn 750 934.1 6.9 26 2.59 | wsw. 7.5 735 0
4:48....... 911 915.3 5.4 28 2.51 | wsw. 7.3 893 feeennen.n
. 750 033.8 8.8 32 3.16 | wsw. 5.5 735 0
ves 500 962.0 9.1 37 4.28 | wsw. 2.5 490 0
457, 396 973.9 10.0 39 4.79 | wsw. 1.3 388 |..... ... Cloudless.
{
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TABLE 5.—F'ree-air data from kite flights at Drexel Aerological Station—Continued.

November 13, 1915,

43

Surface. At different heights above sea.
. Rela Wind, Humidity. Wind. Potential. Remarks.
Time Pressure. T::E- tive Altl- | p, Do | ot
- -| Peré- | humid- tude, |*rossure. e | 100 m Vap Grav- | Eleo-
ure. . . 7 -
ity. Dir. Vel, Rel. pres. Dir. Vel. ity. tric.
mb. °C. %% mb. m. p. 8. | 105 ergs.| volis.
970.5 5.4 62 5.56 1 8. 5.8 388 |........| 10/10 8t.Cu., ssw.; light mist,
958.0 5.5 063 5.69 | ssw. 9.1 490 0
948.8 5.7 63 5.77 | ssw. 11.7 570 0
929.5 8.8 48 5.44 | ssw. 22.2 735 0
028.9 8.9 47 5.36 | ssw. 23.3 741 0 | 10/10 St. & St.Cu., ssw.
901.8 6.7 41 4.02 | ssw. 22.5 980 0
874.6 4.4 34| 2.85 | ssw. 21.7 | 1,225 8,390
873.8 4.4 34 2.85 | ssw. 2171 1,233 8,700 | Electric potential developed
847.8 2% N R 41 2,96 | ssw. 22.5] 1,470 | 4,740 suddenly.
839.2 1.6 0.85 43 2.95 | ssw. 22,8 | 1,556 3,400 | Rain 9:04 to 9:06 and 9:24 to
832.4 1.7] -0.15 29 2.00 | ssw. 21.6 | 1,621 | 4,000 0:30 2. m.
821.8 0.8 ).cecn... 28 1.81 | ssw. 2L71 1,715 3,200
796.9 | —1.5 0.92 26 1.40 | ssw. 22.0| 1,960 | 1,120
783.6 | —3.1 1.19 40 1.88 1 ssw. 20.6 | 2,002 0
7720 [ —3.8........ 37 1.64 | ssw. 21.5 [ 2,205 50
757.0 | —4.7 0.59 33 1,36 | ssw. 21,71 2,359 390
74771 —5.6 |..c.ennn 51 1.94 | ssw. 21.0 1 2,450 590 | Altitude of 8t.Cu. base between
737.31 —6.6 0. 56 72 2.52 | ssw., 20.1 | 2,556 |........ 2,500 and 2,600 m.
74721 —6.4 1.04 84 2.99 | ssw. 20.41 2,450 1 1,700
772.0 § —3.8 |........ 67 2,97 | ssw. 22.0 | 2,205 850
783.6 7y —2.5 0.82 56 2.78 | ssw. 22.8° 2,082 440
796.3 1 —1.3 |ceeen.n 48 2.59 | ssw. 22,8 | 1,960 20
820.9 0.5 (.c..... 31 1.96 | ssw. 22.71 1,715 625
23,9 0.8 0.37 25 1.62 | ssw. 22,7 1,686 650 | 10/10 A.St., ssw.
846.5 ) O 25 1.72 | ssw. 21.9 | 1,470 510
872.1 2.5 0.52 25 1.83 | ssw. 210§ 1,233 0
873.4 2.5 |eeeneans 25 1.83 | ssw. 20.8 | 1,225 0
000.3 3.8 |eoio..t 30 2.41 1 s, 14.8 980 0
927.0 5.1 0.79 35 3.08 | s. 9.0 747 0
928.3 5.2 [eevenans 36 3.19 | s. 8.8 735 0
957.1 T2 fevecnann 50 5.08 | sse. 4.0 490 0
969.2 969. 2 80 j.eu.e... 56 6.01 | sse. 2.2 388 feueeunas 5/10 A.8t.,s5w,; 5/10 A.Cu.,ssw.

November 15, 1915.

50

00 €O B B2 TT S b GO TR D DD DD it bt bt S5 G5 T b QO

I T I A A A OO I I A IR R |

PR NR T DO DR LN e e D 0

........ 89 3.95 | ssw.
........ 81 4.41 | ssw.
—2.21 78 4.57 | ssw.
........ 70 3.84 | sw.
0.40 67 3.58 | wsw.
—0.47 68 3.70 | w.
0.00 70 3.90 | w.
........ 70 3.00 | w.
........ 73 3721 w.
........ 75 3.51 | w.
0.41 78 3.35 | w.
........ 88 3.38 | w.
0.53 94 3.37 | w.
........ 95 3.38 | w.
........ 8 3.46 | w.
0.05 08 3.46 | w.
........ 87 3.15 | wnw.
—0.13 87 3.15 | wnw.
........ 79 2.46 | wnw
0.70 75 2.14 | wnw,
........ 76 2.01 | wnw
........ 77 1.72 ; wnw,
0.79 78 1.50 | wnw,
........ 82 1.55 | wnw
........ 04 1.52 | wnw,
0.70 100 1.49 [ wnw
100 1.66 | wnw.
100 1.93
100 1.95
99 2.21
08 2.43
98 2.50
08 2.80
98 3.12

3/10 Ci.,wnw.; 2/10 A.Cu.,wnw.

7/10 A.Cu., wnw.

s

Few Ci,,wnw.; 4/10 A.Cu.,wnw,

4/10 Ci,Cu., wnw.
4/10 Ci., wnw.
8/10 A.Cu., wnw.

6/10 Ci.Cu., wnw.: 2/10 A.St.,
wnw,

\| Kites broke away.
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TABLE 5.— Free-air data from kite flights at Drezel Aerological Station—Continued.

November 16, 1915,

Surface. At different heights above sea.
) Wind. Humidity. Wind, Potential. f{emarks
Tem. | Rela- : Tem- | At
Time, Pressure.| pera- |, Ve Alth | proceure.| pera- | s
’ ure, |Mumid- tude. “| ture. | 100D Vap Grav- | Elec-
. ity. Dir. Vel. g Rel. pres: Dir. Vel. ity. tric,

mb. °C. %% mb. m.p. s,

966. 1 6.0 .. ... 63 5,89 | ese, 5.8 6/10 Ci., wnw.

456. 5 4.0 2. 44 66 5.87 | ese. 6.8

953.9 B8l 67 5.37 | ese. 7.0

925.7 1.4 0.99 71 4.80 | ese. 7.5

924.8 LS feeeenn. 71 4.84 | eso, 7.5

£96. 8 2.9 .ooe.. 65 4.89 | se. 8.0

869.7 4.4 {........ 60 5.02 | sse. 8.5

855.3 5.1 —0.58 &7 5.01 | s. 8.8 8/10 Ci., waw.
$43.0 4.7 |eeiaan.s 55 4.70 | s. 8.8

824.5 4.0 0.37 53 4,31 | ssw. 8.7

817.2 3.6 (caeinn.. 52 4.11 | ssw, 9.7

792.4 2.1 [eeeeinns 47 3.34 | ssw. 13.0

868. 1 0.6 ..ccn... 43 2.74 | ssw, 16.3

764.3 0.4 0.64 42 2.64 | ssw. 16.8

868. 1 0.7 . .cc..-. 42 2.70 | ssw, 16.2

792.4 A 41 2.98 | ssw. 12.3

817.2 4.2 .. 40 3.30 | ssw. 8.4

827.9 4.9 0.34 40 3.46 | ssw, 6.8 3/10 Ci., wnw.; 4/10 A.Cu., W.
843.0 5.4 1. ...... 39 3.80 | ssw, 8.9

864. ¢ 6.1 —0.38 28 3.58 ¢ 8. 1.8

8690, 6 5.9 loaaa.. 38 3.53 | s. 11.9

£01.9 51| —1.70 39 3.43 | sse, 12.5

896. 2 [N 42 3.54 | se. 12.9

911.4 2.1 0.58 52 3.70 | ese. 14.5

924.0 2.7 Jeeanannn 56 4.16 | ese, 12.1

953.0 4.2 ccaninan 65 5.36 | ese. 6.6

965. 2 4.8 [coannen. 69 5,93 | ese. 4.5 8/10 Ci., wnw.; 2/10 A.St.,wn.

November 17, 1915,

964. 5 4.9 68 5.80 | so. 10.3 388 |..oo.e.n 4/10 A.St., sw.; 6/10 St.Cu., 8.
952. 8 4.3 68 5.65 | se. 11.7 490 120

923.9 2.8 70 5.23 | sse. 15.0 735 450

916.3 2.4 70 5.08 | sso., 15.9 797 520

912.8 3.4 87 5,23 } sse. 20.6 828 570

895.2 2.6 67 4.94 | sse, 18.0 9RO 821 .

868. 0 1.4 66 | 4.46 | sse. 13.7§ 1,225] 1,350 | 1710 A 8t., sw.; 910 St.Cu., 5-
841.8 0.2 65 4,03 | sse. 9.5 1,470 | 1,77 -
830.9{ —0.3 85 3.87 | sse. 7.7 1,570 | 2,210

816. 0 0.5 62 3.92 | sse. 13.31 1,715 2,580

791.0 2.0 57 4.02 | sse. 22,71 1,960 | 3,200

785.6 2.3 56 4.04 | sse. 24,7 2,010 3,352

766.7 0.5 53 3.35 | sse. 24.91 2,205 3,820

7,430 | —1.8 . 50 | 2.63 | sse. 25.1| 2,450 | 4,380

724.9§ =3.5 47 2.14  sse. 25.3 | 2,641 4,110

720.0 -—4.0 1. 48 2.10 | sse. 24.7 1 2,604 4,040

702.4 | ~5.6 51 1,94 | sse, 2291 2,8%21........ Weather threatening.
720.0 | —-3.8 47 2.09 | sse. 23,1 2,694 | 3,940

743.0 | —1.5 42 2.26 | sse. 23.4 1 2,450 | 3,400

764.1 0.6 0.46 37 2.36 | sse. 23.6 | 2,227 | 3,000

766.1 0.7 {eenennns 37 2.38 | sse. 23.2 | 2,205 | 2,950

780.5 L4029 37 2,50 | sse. 19.71 2,057 2,480

790.0 L1 ...... 46 3.05 | sse. 1811 1,90 | 2,190

804.0 0.7 —0.61 58 3.73 | sse, 15.8 ,823 | 1,000

815.0 0.0f........ 60 3.67 | sse, 14.1| 1,715} 1,770

830.91 —0.9 0.52 64 3.63 | sseo. 11,7 | 1,566 | 1,570

840.8 | —0.414........ 69 4,08 | sse, 12.0 | 1,470 | 1,450

863. 6 0.7 81 5.21 | s. 12,5 1,263 1 1,190

867.1 0.9 80| 5.22]s. 12.3| 1,225 | 1,140

894, 7 2.4 7 5.59 | sse. 10.9 080 480

912.8 3.4 75 5.85 ; se. 10.1 824 40

916.3 3.0 75 5.68 | se. 10.6 793 0

922.9 3.5 73 5,73 | se. 9.8 735 0

951. 6 5.8 |. 67 6.18 | se. 8.3 490 0

963.9 6.8 64 6.32 | se. 4,9 o 232 (RN 10/10 8¢.,s.
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TABLE 5.—Free-air data from kite flights at Drezel Aerological Station—Continued.
November 18, 1915,

Surface. At different heights above sea.
Rela- Wind. Hu midity. Wind. Potential. Remarks.
) P ol UL Altl- | p, o | A
me. ressure. 311::- ilt g tude. essure. S;:~ 160 m. Va Grav- | Elec.
| ™ | Dir. | Vel g Rel. | peb: | Dir. | Vel | GV | T
mb. °C. % mb. m.D.s.
961.6 2.4 6.03 | nw 4.9 10/10 8t.Cu., nw,
949.0 1.4 85 5,75 | nw 7.2 Altitude of St.Cu., base about
919.8 1 —0.9[........ 90 5.10 | wnw 12.5 700 m.
905.9 | —2.0 0.93 92 4.76 | wnw 15.0 5/10 Ci. & Ci.Cu., wsw.
861.7 2.8 1 —~3.8 34 2.54 { nw 21,0 4/10 Cu., nw.; 810 Ci., wsw.
801.1 2.7 feeeennnn 34 2.62 | nw 21.0
£64.2 0.0........ 45 275 | wnw 21.0 Few Cu., nw.; 7/10 Ci., sw.
858.6 | —0.5 1,08 47 2.5 | wnw 21,0
851.6 0.6 | —1.64 42 2.68 ; wnw 21,0
87.3 | —0.4 |........ 37 2.19 | wnw 21.6
824.1 | —1.2 0.69 33 1.82 | wnw, 22.0
81L.2 [ —1.6 [........ 32 L71 | waw, 22.0
785.9 | —2.31........ 31 1.56 { wnw 22.1
W0 —2.6 0.30 30 1.48 | wnw. 22.1 8t.Cu. forming.
7620 | —4.31........ b6 2.39 | wnw, 24.0
760.4 | —4.4 0.76 58 2,45 | waw 24.2
762.0 | ~4.4|........ 59 2.49 | wnw 24.3
785.9 | —3.21........ 74 3.46 | wnw 25,4
798.6 | —2.6 0.00 82 4,03 | wnw, 25,9
811.2 § —2.6 |........ 2 4.53 | wnw, 26.3
820.6 [ —2.6 { —2.86 100 4.92 [ wvnw 26.5
822.3{ —3.0 0.64 93 4.42 | wnw. 26.0 10/10 St.Cu., nw.
837.3( —2.1(........ 87 4.46 [ wnw, 24.4
863.7 | —~0.5 0.34 7% 4.45 | wnw 21.6
891.1 0.4 foe..... 77 4.84 | nw, 16.2
918.5 1.2 0.90 77 5.13 | nnw. 1.2
919.8 7 2 PO 77 5.17 | nnw 10.9
948.0 3.8 [caneannn 75 5.93 | n. 5.1
960.8 4.5 |eenenn.. 74 6.23 | nne, 2.7 388 Joeuann.. 1/10 Ci., sw.; 9/10 St.Cu., nnw.
November 19, 191§,
965.0 8.9 388 {........ 1/10 Cu., nw.
052.3 111 490 70
923.5 15,5 735 230
917.6 5 16.5 784 260
894.9 . 17,1 980 740
873.3 . 17.7 | 1,184 | 1,200 | Altitude of Cu. base about
867.0 . 20,11} 1,225 | 1,400 1,200 m.
850,4 . 22,7 1,200 | 1,59
839.8 . 22,41 1,470 | 2,120
813.5 . 2.0 1,75 2,
803.0 3 21.8 1 1,817 | 2.780 | Few Cu., nw.
789.7 . 2441 1,047 | 3,050
788.0 A 24.3 | 1,060 | 3,080
, 164.6 5 23,6 2.200] 3,700

789.1 ' 22.1 | 1,060 | 2,800
811.4 . 22,8 | 1,741 2,280 | Few C1., nw.
814.8 1 —2.8 (. 2.7 L7156 2.220
816.6 | —3.1 22.6 | 1,603 | 2,170
810.8 | —2.0 . 22,0 1,470 | 1,640
852.6 | —1.4 21.7 | 1,357 { 1,350
862.9 | —3.6 20,8 | 1,263 ] 1,100
866.6 | —3.4 |. 20.2 | 1,225 1,030
882,11 —2.5 181 1,092 790
84,9} L5 1. 15,7 980 580
919.3 0.5 11,0 769 170
928.5 0.9 1. 10.6 735 160
952.0 4.0 |. 8.2 490 50
064,85 5.3 .2 388 (cverennn Few Ci., aw.
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TABLE &.—Free-air data from kite fliyhts at Drexel Aerological Station—Continued,
) November 20, 1915,

Surface. At different heights above sea.
Wind. Humidity. Wind. Potential.
T P Tom- | B Alth | pocore | porae | 2L omare
me. ressure.| pera- |4 tude. | Fressure.| pera- | 5o
ure. | Tyty | Dir. | Vel ture. Rel. ;‘)’r‘}};; Dir. | Vel G,{;f’ Blec
mb, °C. mb. m.p. 8.1 105 ergs.| volts.
958.3 3.0 5.15 | nnw 4.0 388 [..ieennn 9/10 Ci., nw.
946.0 3.8 . 5.29 | nnw. 6.8 490 0
918.0 5.6 |. 5.64 | n. 13.9 735 0
914.1 5.8 5.62 | n. 14.8 767 0 .
800.9 5.9 3.99 | n. 14.7 975 420 | 3/16Ci.,nw.; 7/10 Ci.8t., nw.
890.8 5.8 |. 3.96 | n. 14.6 980 430
863.7 4.7 |. 3.33 | nnw. 1.1 1,225 920
852.5 4.2 3.14 | nnw. 9.5 1,330 1,150
837.1 3.7} 3.34 | nnw 8.61 1,470 1,300 | 4/10 Ci, wnw.; 6/10 Ci.St.,
824.9 3.2 3.46 | nnw, 7.7} 1,505! 1,550 | wnw.
812.1 2.7 3.41 | nnw 9.0 L7151 1,
787.8 1.8 3.41 | nnw., 11.8 ,860 | 2,320
762.9 0.9 3.39 | nw. 14.6 | 2,205 [ 2,930
740.1 0.0 . 3.30 | nw, 17.4 | 2,450 | 3,340
717.9 | —0.9 . 3.23 | nw. 20.2 | 2,604 | 3,85
710.7 | ~1.2 3.21 | nw. 2L.2| 2,773} 4,
696.4 | —~2.0 2.95 | nw. 22.3 1 2,939 | 4,600
678.7 -3.0 2,61 | wnw. 23.71 3,131 4 5,000 | 10/10 A.St., wnw.
673.9{ ~3.4 2.58 | wnw. 24.0| 3,184 1 5,210
3 2.25 | wnw. 25.31 3,429 | 5,670
2.10 | wnw. 26.2 | 3,581 5,800
2.30 | wnw. 24,7 3,420 5,450
2.62 | wnw. 22.4| 3,205 ) 4,940
2.85 | wnw, 22.4| 3,184 | 4,890
2.74 | wnw. | 22.4| 3,042 4,560
2.99 | wnw. 21.6| 2,039 4,320
3.15 | wnw 21.2 A 4,190
3.35 | wnw. 20.6 | 2,758 | 3,900
3.94 | wnw. 19.5| 2,604 | 3,760
4.14 | wnw. 19.1| 2,674 | 3,700
4.69 | wnw 19.2 1 2,450 | 3,260
503 | wow. 19.3 | 2,328 | 3,000
5.20 | wnw. | 18.7| 2,205 | 2,660
5.43 | wnw 17.6 1 1,060 | 2,100
5.50 | wnw 17.1+ 1,858 { 1,900
4.97 | wnw. 154 { 1,715 1,720
4.26 | wnw. 12,8 | 1,499 | 1,450
4.26 | wnw 12.81 1,470 | 1,420
4.35 | nw, 12.71 1,225 | 1,100
4.39 | naw 12.6 980 700
4.47 | now, 12.6 817 380
4.57 | now 11.5 735 310 -
4.93 | nnw. 8.1 490 100
5.08 | nnw. 6.7 388 |eennnen 10/10 A.8t., wonw.
. 531 °3.8 |s. 8.0 388 |oeeann.n Few Cl., wnw.;few A.Cu., wanw-
3 52 3.75 | s. 10.6 400 0
. 50 3.56 | ssw. 16.8 735 0
. 50 3.86 | ssw. 17.7 770 860
. 50 3.26 | ssw, 22.2 080 | 1,360
3 50 3.24 | ssw. 22.6 | 1,002 1,420
3 52| 3.83|sw. 20.4 | 1,225 1,960
X 54| 4.6l | wsw. 17.9 | 1,470 | 2,570
. 85| 511w 16.5| 1,616 | 2,04
. 55 511 | w. 17.8 | 1,699 | 3,130
. 54| 4.98]w. 1801 1,715| 3,160
, 52| 4.47 | w. 19.9 1,960 3,
X 50| 4.12 | w. 21.2| 2,121 | 3,900
3 50 3.08 | w. 21.3 | 2,205 4,100
. 51 3.65 | wnw 21.5| 2,450 | 4,700
. 52 3.34 | wnw, 21,7 2,604 | 5,300
. 52 3.18 | nw. 21.8| 2,80 | 5,600 | Few Ci., waw.
, 41| 2.21] nw. 22.4| 2,930 5,750
f 41 2.18 | nw. 22.4 | 2,045 | 5,750
. 46| 2.04 | nw. 24.2 | 3,184 | 6,280
. 52| 1.93 | wnw. 26.11 8,420 | 6,860
650.0 . 53| 1.87 | wnw. 26.6 | 3,498 | 7,020
635.0 .2 |........ 48| 1.46 | waow. 25.7| 3,673 | 7,40
622.0 . 44 1.18 [ w. 250 3,820 |........ 3/10 Ci., wnw.
635.0 | 8.6 }..c..... 48 1.41 | w. 245 3,673 |........
655.9 | —7.01........ 851 1.86 | w. 23.7 3,420 |........
656.1 | —6.81 0.67 1.93 | w. 23.6 | 3,407 | 5,200
877.0| —531........ 571 223 w. 23.4 | 3,1841 4,810
693.4 | —3.6 {oeeon... 58| 2.62]w. 23.2 | 2,039 | 4,370
705.4 | —3.0| L.14 58| 2.76 | w. 23.2 | 2,851 | 4,
720.5 | ~1.2{cee..... 55| 8.04 | w. 24.5| 2,604 | 3,940
726.6 | —0.3 0.83 3.22 | w. 25.1 | 2,619 | 3,800
742.9 1.1 leaen.n.. 51| 3.37|w. 23.6 | 2,450 | 3,520
768.1 1 3 P 47 3.61 | w. 21.6 ,205 | 3,120
772.8 3.8 0.08 46| 3.69 | w. 20.9 | 2,134 3,000
790.1 b N T O 50 4.04 | w. 21.0| 1,960 | 2,820
814.7 L %% N PO 57 4.67 | wnw. 21.2| 1,715 | 2,560
819.6 4.1 58| 4.75 | nw, 2.2 1,605 | 2,600 | Parhelia.
833.2 5.4 68| 6.201{ nw. 24.8 | 1,534 2,200
840.0 4.8 581 4.99 | nw, 24,81 1,470 | 2,180
847.0 4.2 59 | 4.87 | nw. 24.8| 1,402 | 2,080
866.1 4.9 56 4.85 | nnow, 2.0 1,223 1,760
885.4 3.9 &7 4.81 | nw, 18.41 1,048 1,320
893.1 4.2 56 4.62 | nw. 17.8 980 880
912.1 5.0 56| 4.80 | wow, 15.7 814 700
921.3 6.1 52 4.90 | wnw, 14.0 736 500
950. 8 9.5 44 5.22 | wnw, 8.5 490 150 WOW.
961.3 | 1.0 40| 5.25 | wonw. 6.3 888 f.cenes ..| Pew Ci.,wnw.; few A.C0.;
e e
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TABLE b.—F'ree-air data from kile flights at Drexel Aerological Station—Continued.
November 23, 1915,

Surface. At different heights above sea. 4
Rel Wind. Humidity, Wind. Potential, Remsarks.
™ P Tem- | ivg Altl- | Tem- | _A¢ )
me. | Pressure.| pers | i wude, | Prosure| pow | g6, va Grav- | Bl
" | ity. | Dir. | Vel - Rel. | ok | Dir. | Vel | GF | SR
mb. °C. %% mb. m.p. 3. |10 ersygv. volts.
969, 8 0.6 70 4,47 | w. 5.4 388 |........ 1/10 Ci,, nw.
957.3 1.3 |- 67 4.50 [ w. 6.4 490 0
928.7 3.1 . 61 4,65 | waw. 9.0 735 0
923.7 3.4 60 4.68 | nw. 9.4 776 0
900.1 4.9 54 4.68 | nw, 13.0 880 260
898.7 5.0 53 4.62 | wnw. 13.0 995 270
872.9 3.9 48 3.88 [ wnw 13.4 ] 1,225 560
863.9 3.4 40 3.59 | wnw 13.6 | 1,812 860 | 5/10 Ci., nw.
846. 5 2.8 44 3.29 | wnw 15,0 f 1,470 | 1,130
§21.0 1.9} 41 2.87 | wow 171 1,715 1,600
796, 0 1.0 1. 38 2.50 | wnw 19.2 | 1,960} 2,120
704.1 0.9 38 2.48 | waw 10.4{ 1,070 | 2,160
779.2 2.2 39 2.79 | wnw, 22,9 2,130 2,450
771.8 1.8 |. 39 2.71 | wnw 23.6 1 2,205 ! 2,500
748.0 0.5 38| 2.41 | wnw 25.2| 2 3,120
734.81 —0.3 38 2.26 | wnw 26.9 | 2,595 | 3,470
7315 | —0.2 37 2,22 | wnw 27.5 | 2,029 | 3,550
725,21 0.5 37 2.17 | waw 28.0 | 2,604 | 3,700
703.0 {1 —1.6 39 2,09 | wnw 20,61 2,939 ]........
696,3 | —2.0 39 2.02 | wnw. 30,1} 3,018 1........
703.0 | —1.6 38 2.03 | wnw. 2011 2,939 {........
725.2 | —0.3 . 36 2.15 | wnw. 25.9 1 2,604 | 3,550
748.0 0.9 |. 33 2.15 | wnw. 22.8 ,450 | 2,670
752.8 1.1 33 2.18 | wnw. 22.2 | 2,407 | 2,500
771.8 2.5 31 2.27 | wnw. 18,21 2,2054 1,920
785.8 3.4 29 2.26 | wnw. 15,3 ; 2,063 | 1,580
796.0 3.01. 30 2,27 | w. 15.3{ 1,960 | 1,440
802.5 2.7 30 2.23 | w. 15,3 | 1,806 | 1,360
821.0 3.8 . 30 2.41}w. 12,5 1,715 1,120
846.5 5.3 1. 31 2,76 | wsw, 20.3 | 1,470 7!
860. 4 6.1 31 2,92 | wsw, 21.8 | 1,340 630
869.0 4.9 30 2.60 | sw. 22.4 1 1,259 500
872.4 6.0 29 2,71 | sw. 20.3 1 1,225 600
874.2 8.6 28 2.73 | sw. 19.3 | 1,209 650
899,1 6.0 27| 2.52) ssw, 13.8 980 620
900.4 5.7 27 2,47 | ssw. 11.7 891 530
027.2 4.8 20| 2.49 | ssw. 8.9 7 360
048.9 3.8 2.01 82| 2 s 5.8 550 170
956.0 [0 PR 30 3.25 1 s. 4.5 490 110
968.3 8.6 [-eeen... 43 4.80 | sse. 2.7 388 |..cev...| 4/10 Ci,,nw.
7.19 | sse. 6.3 388 [........ 5/10Cl1.St., wsw.; 4/10 A.St.,sw.
7.40 | sse. 9.3 490 240
7.77 1 s. 16.6 785 810
7.99 | ssw. 21,2 802 | 1,
7.63 | ssw. 19.4 980 | 1,540
6,38 | ssw. 15,81 1,158 | 2,100
6.44 | ssw. 15.9 2,
6.35 | ssw. 16.2 | 1,470 | 2,530
6.01 | ssw. 16,51 1,648 | 2,770
5.60 | ssw. 17,5} 1,715 | 2,860
5.00 i ssw. 19.2 | 1,816 | 3,000 | 1/10C1.8t., wsw.; 9/10 A.St.,5w.
4,32 | ssw. 10.7 | 1,960 | 3,300
3.40 | ssw 20.6 | 2, 3,
2,83 | ssw. 21.3 ( 2,403 1 4,230 | 7/10 Ci., wsw.; 2/10 A.8t., sw.
3 21.2 | 2,450 1 4,350
20,9 2,604 | 4,920
20,6 | 2,875 | 5,300
20.0 | 2,604 | 3,030 | 5/10 Ci., wsw.; 4/10 Ci.Bt., wsw.
19,2 ] 2,450 | 3,350
18,71 2,314 | 8,000 | Few A.Cu.,sw.; 10/10C1.5t.,wsw,
19.0{ 2,205 2,860
19.5| 1,960 | 2,540
20.1| 1,715 | 2,230
20.3| 1,602 2,
10.6 | 1,470 | 1,920
18.4 | 1,262 | 1,670
10.0{ 1,225 | 1,
20.6 | 1,126 | 1,500
20.3 080 | 1,120
20.1 917
16.5 772 570
16.0 735 460
12,9 490 140
11.6 888 |.oeenn.n
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.

November 26, 1915.

Sarface. At different helghts above sea.
Wind. Humidity. ‘Wind. Potential. ks
Tem- | RE% Alti- | p Tem- 1 At omee
Time. Pressure, 8- | numid tude, | TESSUTe.| POTR- ) {60 m. Vap Grav- | Elec-
- | ity. | Dir. | Vel y Rel. | pres. | Dir | Vel | Tyo™ | trie.
mb. °C. % mb, m.p. 8. |10 ergs.| volts
963.3 | — 2.4 87 4.35 | nw, 4.5 388 l.......n Cloudless.
951.2 | — 0.9 83 4.71 | nw. 0.0 490 50
025.6 2.2 76 5.44 | nw. 18.3 704 140
922.3 2.2 76 5.44 | nw. i8.2 735 150
011. 2 2.1 75 5.33 | nnw. 17.8 828 280
894.1 1.4 70 4.73 | now. 16.1 980 520
872.4 0.5 64 4.05 | nnw. 140 1,1,0 810
. 2 0.4 63 3.96 | nnw. 1401 1,225 920
840.0 | — 0.2 61 3.67 | nnw. 13.8 | 1,470 { 1,360
839.4 — 0.2 61 3.67 | nnw. 13.8| 1,476 | 1,370
832.6 0.4 54 3.40 | nnw. 13.0 | 1,541 1,480
814.5 | — 0.3 47 2.80 | nnw. 15.0 | 1,715 1,840
789.3 | — 1.2 36 1,49 | nnw. 17,7 | 1,960 { 2,420
778.8 | — L6 32 L 71 | nnw, 18.9 | 2,066 | 2,670
765.1 | — 0.1 30 1,82 | nnw. 20.6 | 2,205 | 3,000
754.0 1.2 29 1.93 { nnw. 22.0 | 2,319 3,280
742.0 0.7 29| 1.86 | nw. 22.0 | 2,450 | 3,610
737.4 0.5 29 1.84 | nw, 22,0 | 2,496 | 3,720
729. 4 1.8 29 2.02 | nw. 22,0 2,581} 3,930
719.3 0.5 1. 28 1.77 | nw, 21,11 2,684 | 4,210
697.0 { - 2.3 {. 27 1.86 | nw. 19.0 | 2,009 ( 4,530
690.8 | — 3.0 27 1.28 | nw, 18.5 | 3,007 | 4,610
675.1 | — 3.0 23 1,09 | nw. 23.3 | 3,184 | 4,840
673.2 | — 3.0 2 109 | nw. 24,01 3,209 | 4,880
664.1 | — 5.4 22 0.85 | wnw 25,71 8,420 | 5,160
643.6 | — 6.8 21 0.72 { wnw. 26.5 | 3,506 | §,410
633.7 | — 7.6 |. 22 0.71 | wnw. 26.9 | 3,673 | 5,740
613.4  — 0.4 |. 22 0.60 | wnw 27.8 | 3,018 6,410
504.5 | —11.2 23 0.54 | wnw. 28.7 | 4,162 7,010
582.8 | —~12.2 23 0.49 | wnw. 20.0 | 4,306| 7,360 | Few Ci.St.
574.8 } —13.2 25 0.49 | wnw. 30.8 1 4,407 | 7,620
556.1 | —156.7 30 0.46 | w, 33.6| 4,661 | 8,220
550,83 | —16.5 0,82 32 0.46 | w. 34.2| 4,724 | 8,400
556.1 | —16.0 {......-. 35 0.52 | w. 34.56 | 4,651 | 8,220
574.1 | —14.4 ..on..-e 44 0.77 | w, 35.6 | 4,407 | 7,560
587.2 | ~13.3 0.78 51 0.98 | w, 36.4 | 4,235 | 7,040 | Cloudless.
503.1 | —12.7 {...ce..n 51 1.04 | w. 36.5 | 4,162 | 6,8
612.8 | —10.8 {......-. 50 1.21 { w. 32.3 | 3,918 6,980
633.0 | — &8 (.ee.n.-- 49 1.42 ) w. 29,1, 3,673 | 5,180
642.0 | — 7.9 0.27 49 1.63 | w. 27.7 | 3,561 | 4,800
653,83 | — 7.6 |eevnenes 48 1.54 | w. 26.9 | 3,420 | 4,300
674.3 { —~ 6.9 [cucnnonn 46 1.57 | wnw 25,5 | 3,184 | 3,380
676.4 | — 6.8 | 0.67 46| 1.58 | waw, 25.4 | 3,162 3,310
606.0 | — 6.3 |.vee-nen 46 1.80 | waw, 22,41 2,039 | 2.620
7183 | — 3.6 f.covnnns 45 2,03 | wnw 19,0 | 2,604 2,100
741.6 | — L9 l........ 45 2.35 | wnw 15.7 1 2,450 | 1,760
765,11 — 0.2 l........ 4| 2.64 | wnw 12.4 | 2,205 1,330
767.1 | — 0.1 0.18 44 2.67 | wow. 12,2 | 2,188 | 1,300
780.3 0.3 {eucuunn 33 2.08 | nw, 13.0| 1,960 | 1,080
805.6 0.6 0.39 26 1,66 | nw, 13.6 | 1,806 950
814.5 ) T PO 25 1.64 | nw, 12.8 1 1,715
840.0 1.9 |eernanan 23 1.61 | nw, 10.8 | 1,470 680
866. 2 2.9 feieannnn 21 1.58 | nw. 8.8 1,225 490
872.4 3.1 0.62 21 1.80 | nw. 8.4 1,175 425
804.1 4.3 |eennnenn 20| 2.41 | nw, 7.1 80 60
022.1 5.9 [oueeanas 40 3.72 | wnw 5.5 735 0
950, 1 VX 2 PP 51 5,25 | w. 3.8 490 0
962.3 81 [..ennann 55 584 | w, 3.1 388 | .ue..s Cloudless.
November 29, 1915.
975.6 | — 6.3 |........ 71 2.55 | nnw. 8.9 388 |icanesnn Few C1.8t., nw,
9628 | — 7.1 [........ 72| 2.41 | nnw, 1.1 490 110
032.3 1 — 0.1 |........ 74 2.08 | nw. i6.5 735
924.6 | — 9.6 0,79 74 1,99 | nw, 17.9 798 490
013.9 | — 8.5 | —1.22 74 2.19 | nw. 18.5 850
902.9 | — 8.9 [........ 74 2.12 | nw, 19.0 980 1,220
877.2 | —10.0 0.47 74 1.92 | nw, 2.1 1,197 ( 2,100
874.3 | —10.1 {........ 74| 1.90 | nw. 20.4 | 1295 2
845.9 | —1L.1 |........ 77 L.81 | nnw, 22.6 1 1,470 3,000
820.8 | —12.0 0.39 79 1.71 | nnw. 24,81 1,609} 3,750
8183 | —12.0 [vevueu.s 79 1,71 | now, 24.9| 1,715 3,830
792.4 | —12.8 l........ 75 1.52 | nnw. 26.0 | 1,080 | 4,780
767.5 | —13.6 0.31 72 1.35 | nnw, 27.1 | 2,200 | 5,640
766.9 | ~13.6 |........ 72 1.356 | nnw, 27,11 2,205 65,850
756.0 | —12.8 { --0.68 69 1.39 | nnw. 27.1| 2,315 | 5,960
742.2 | —13.4 |........ 63 1.20 | nnw, 28.6 | 2,450 | 6,340
736.4 | —13.7 0.45 60 112 { nnw, 20.2 1 2,600 6,
718,7 | —14.5 |.eeen... 59 1.02 | nnw. 28.01 2,604 | 7,310
695.2 | —15.5 |-.on... 57| 0.8 | now. 26.5| 2,930 | 8,380
688.4 } —15.8 0.50 57 0.87 | nnw, 26.0( 3,013 ] 8,700
695,2 | —15.3 [cecuennn 57 0.91 | nnw. 25.5 | 2,939 | 7,180 | Cloudless.
719.1 | —13.9 . ....... 55 1.01 | nnw, 2.7 2,694 | 6,350
743.2 | —12.4 f........ 53 1,11 | nnw. 21.9 | 2,450t 5,480
744.6 | —12.3 0.29 53 1.12 | nnw. 21.81 2,438 | 5,440 { Few Cu., nw.
768.1 | —11.6 |..e....- 57| 1.28 | nnw. 22.9 | 2,206 | 4,700
788.9 | —11.0{ 0.07 61| 1.45 now. 23.9 | 2,003 4,
793.8 | =110 {.ou..... 61 1.45 | nnw. 23,41 1,060 | 3,080
819.0 | ~10.8 0.61 64 1.5656 | nnw. 20,81 1,723 | 3,260
820.2 | —10.7 |-cuunn-. 64| 1.56 | now. 20.7| 1,716 | 3,230
847.0 | — 0.2 4........ 71 L.98 | nnw, 18,6 |1 1,470 | 2,620
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TaBLE §.—Free-air data from kite flights at Drezel Aerological Station—Continued.

November 29, 1915—Continued.

Surface. At different heights above sea.
Wind. Humidity. Wind. Potential.
- P Tem- | RO Al |p Tem- | At Romaris:
me. ressure. 3;:- humid- tude, | Fressure. S;:— 100 o Va rav- | Etee-
- | ity. | Dir. | Vel - Rel. prg; Dir. | Vel | 071 i
mb. °C. %% mb, m. p.s. | 105 ergs.| volis.
81.6 | — 8.4 —1.67 K 2.27 | nnw. 17,1 1,3381 2,280
872.0 | —10.0 0. 78 76 1.98 | nnw. 16.9 | 1,244 } 2,050
874.3'| — 9.8 |.ea....n 76 2.01 | nnw. 16.9 | 1,22561 1,980
902.9 | — 7.9 l........ 75 2.34 | nw. 13.9 980 { 1,040
924.6 | — 6.4 L14 74 2.63 | nw, 12.3 800 330
0323 | = 6.7 [eevuunn. 71 2.68 | nw. 1L.5 735 280
062.9 | — 2.8 |........ 57 2,76 | nw. 8.7 490 80
076.2 | — 1.6 [..cuunn. 52 2.78 | nw. 7.6 388 |.cennnen Cloudless.
November 30, 1915.
969.4 | ~2.1 67| 3.44 |ssw. 7.6 388 [ceuanenn 10/10 A.8t. nw.; few Fr.Cu.
956.8 | —2.0 68| 3.52 | ssw. 1.1 490 0
950.6 | —2.0 69 | 3.57 | ssw. 12.9 540 0
927.2 0. 64 3.99 | ssw. 19.7 736
809.0 | —0.1 45 2.73 | sW., 19.9 980 770
893,68 0.1 42 2.58 | sw. 20,01 1,026 950
870.9 | —1.0 41 2,30 | sw. 20,4 1,226 | 1,% Altitude of Fr.Cu. base about
850, 1 0.4 42 2.64 | sw, - 16.3 | 1,417 | 2,480 1,250 m.
844,9 0.0 42| 2.57 | sw. 15.7 | 1,470 | 2670 | 6/10A.St.,nw.; 4/10A.Cu.,wnw.
818.2 1 -19 41 2.14 | wsw. 13.3 ] 1,715 ] 3,310
806.2 | —2.7 41 2.00 | wsw. 1.6 | 1,820 3,
794.6 | —0.8 40 2,28 | wsw. 12,4 | 1,944 | 4,450
792.9 | —0.9 42 2.38 | wsw. 12,7 | 1,960 | 4,480
768.4 | —2 63 3.16 | w. 16.6 1 2,205 | 4,800
745.0 | —3.9 76 3.35 { wow, 18.9 | 2,443 | 3,600 | Altitude of St.Cu. base about
744.6 | —3.9 76 3.35 | waw. 18.9 1 2,450 | 3,630 2,500 m.
733.6 | —3.4 79 3.63 | wnw. 18.9 1 2,564 | 4,130 | 6/10 A.St.nw.; 3/10A.Cu. wnw.;
721.1 | —4.9 84 3.40 | wow., 19.0 1 2,604 | 4,710 2/10 8t.Cu., wnw.
700.0 [ -7.3 99 3.26 | wnw. 19.3 | 2,918 |........
721.1 —5.8 100 | 3.75 | wnw. 17.2 | 2,694 | 7,320 | Altitude of St.Cu. base about
736.8 | —4.8 100 | 4.08 | wnw. 5.8 2,533 ( 5,760 | 2,760 m.
744.5 | —6.1 |.. 100 3.98 | wnw, 17.9 | 2,450 | 5,450
748.3 | —5.2 100 3.94 | wnw. 18.21 2,414 | 5,320
768.4 | —3.2|. 84 3.93 | wnw. 16.4 | 2,205 | 4,510
792.9{ —10|. 65 3.65 | wnw, 14.3{ 1,960 { 3,570
802.7 | —0.1 68 3.51 | wnw. 13.5 | 1,866 | 3,200
818.2 0.9 56 3.65 | wnw. 14.2| 1,75 | 2,300
843.8 2.6 53 3.01 | w. 15.2 1 1,470 980
853. 6 3.2 52 4.00 | w. 16.4 | 1,382 910
870.9 0.5 49 3.10 | wsw. 16.5 | 1,221 760 ’
879.6 2.2 47| 3.37 | wsw. 13.3 | 1,144 680 | Clouds becoming beavier.
808.0 | ~0.1 421 2.55 | sw. 17.2 980 620
2.8 { ~0.7 41 2.38 | sw. 18.1 942 610
920.1{ 0.7 38 2,19 | sw. 20.1 700 550
926.1 -0, 4 39 2.30 | sw. 18.9 735 5156
055.1 1.0 43 2.83 | ssw. 13.4 490 170
008, 4 1.6 45| 3.09 | ssw. 1.2 388 loeernnan 10/10 8t.Cu., wnw.
December 1, 1915,
70 3.03 | nw. 0.4 388 |iavnrnen 1/10 A.Cu., nw.; 9/10 84.Cu., nw.
74 2.97 [ nw. - 10.7 490 0
84 2.81 | nw. 13.7 736 0
881 2,70 | nw. 15.0 846 0
02 2.57 | nnw. 15.4 980 510 { Altitude of St.Cu. base about
96 2.45 | nnw. 1,010 1,050 m.,
08 2.57 | nnw. 1,460
99 | 2.6l | nnw, 1,600
100 2,30 | nnw. 2,600
100 2.25 | nnw, 3,280
100 | 2.27 | nnw, 3,780 | Snow 9:25 to 9:456 a. m.
100 2.31 | n. 5,000 | 10/10 St.Cu., nnw.
100 2.27 | n. 5,280
100 | 2.15|n. 6,000
100 2.29 | n. 5,310
09 2.40 [ n. 4,700 | Snow 10:15 to 10:45a. m.
100 | 2.35 | n. 4,510
100 2.39!n 4,200
100 2.62 | n. 3,260
100 2.81 | n. 2,410
100] 267 |nm 2,340
100 2.60 | n. 2,240
100 | 2.86 | nnw, 1,210
100 | 2.99 | nnw 1,170 | Altitude of 8t.Cu. base abouf
100 3.44 | nnw, 0 1,000 m,
08 | 3.49 | nnw 0 | Kite wire covered with ice.
84 3.67 | nnw. 0
78| 3.70 |naw. | 8.9 | 388 |........ 10710 8t.Cu., nnw.

60451—16—4
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.

December 2, 1915.

Surface. At different heights above sea.
Rela- Wind. Humidity. Wind. Potential. Remarks
Tem- |, Ve Alt- Tem- | At
Time. Pressure. humid- Pressure.| pera- | s oo
o ity | pi. | vel tude. ture. | 100 M. Rel. | Vap. | pj vel. | Grav- | Elec-
ure. . ol. - | pres. r. . ity. tric.
mb. °C. %% mb. m.p.s. | 105ergs.| volis
977.6 | — 4.4 .. ... 77 3.25 | ssw. 7.2 388 |........ 2/10 Ci., nnw,
964.8 1 — 4.8 1........ 61 2.49 | ssw. 14.0 490 200
963.9 4.9 60 2.43 | ssw. 14.4 497 220
945.7 2.2 56 4.01 | sw. 14.4 ] 500
935.1 L7, 53 3.66 | sw. 13.6 735 670
929.4 1.4 52 3.52 | sw. 13.2 782 755 | 5/10 Ci., nnw.
906.2 | — 0.1 1. ...... 51 3.00 | sw. 12.6 980 | 1,250
885.2 | — 1.4 51| 2.77 | sw. 12.0 | 1,164 | 1,700
878.5 { — L6 ........ 51 2.73 | sw. 12,1 | 1,225 { 1,880
850.1 | — 2.7 f........ 51| 2.49 | wsw. 12.5} 1,470 | 2,570
824.5 | — 3.7 |........ 51 2.28 | wsw. 13.01 1,715! 3,260
823.3 | — 3.8 51 2.26 | wsw. 13.0 | 1,728 | 3,290
799.0 | — L2 | ....... 35 1.94 | w. 14.4 | 1,960 | 5,360
786.5 0.1 27 1.66 | w 15.2 ] 2,082 | 5,800
—0.8]........ 24 1.37 | w. 15.71 2,205 ! 6,200
- 24 ... 18 0.90 | wnw. 16.7 | 2,450 | 7,020
- 3.1 16| 0.7 |wow. | 17.1| 2,553 | 7,350
— 42l 15 0.64 | wow. | 17.4 | 2,604 | 7,720
~6.0........ 14 0.52 | nw 17.8 | 2,939 | 8,350
— 7.8 ........ 13 0.41 | nw. 18.3 | 3,184 ! 8,980
— 7.8 13| 0.41 ] nw. 18.3 | 3,102 | 9,000 | 2/10Ci.,nnw.; 2/10Ci. St.,nBwW"
X 17| 0.46 | nw. 20.0 | 3,420 | 9,700
22| 0.52 | nw. 21.8 | 3,673 | 10,420 | Ci., moving rapidly.
25 0.52 | nw. 23.2 | 3,871 11,000 | 7/10 Ci.,nnw.; 2/10Ci. gt.,novw-
25 0.51 | nw 23.11 3,918 11,360
28 | 0.52 | nw 22.8 | 4,162 | 13,160
30 0.51 | nw. 22.4 | 4,107 | 14,960
32| 0.50 | nw 22.0| 4,651 ] 16,720
33! 0.49 | nw 21.8 | 4,761 |.ecnue..
23 0.51 | nw. 21.2 | 4,651 |....... .
35 0.60 | nw 20,0 | 4,407 |........
36| 0.67 | nw. 18.8 | 4,162 |........
36 0.69 | nw. 18,4 | 4,067 | 8,660
37 0.80 | nw, 8.3 3,918 8,250
40| 1.06 | nw. 18.1| 3,673 | 7,570
42 1.34 | nw 18.0 | 3,429
43 1.53 | nw. 17.8 | 3,284 | 6,500
42 1.60 [ nw 17.7 | 8,184 | 6,200
40 1.79 | wnw. 12.5 | 2,939 | 5,420
38 2.01 | wnw. 17.3 | 2,694 | 4,840 .
2,500 750.0 0.2 36 2.23 | w. 17.2 | 2,450 | 4,400
2,404 758.4 1.0 35| 2.30 | w. 17.1{ 2,356 | 4,210
2,25 773.1 1.6 31 2131w 15.71 2,205 | 3,920
2,125 784. 2.1 27 1.92 | w 14.7 | 2,082 3,720
2,005 796.5 1.4 27 1.83 | w 14.7 | 1,985 3,500
2 797.0 1.4 271 1.83|w 14.7| 1,960 | 3,490
1,750 821.9 3.2 26 2.00|w. 15,4 1,716 | 3,010
1,500 847.2 4.9 25| 2.16 | wsw. 16.1| 1,470 | 2,280
1,338 864.4 6.0 24 2.24 | wsw, 16.7 | 1,312 | 1,800
1,250 873.9 6.1 20 1.88 | wsw. 17.2 | 1,225 1,600
1,142 885.2 6.1 16 1.51 | sw. 18.3 | 1,120 1,360
, 000 901.0 4.5 17 1.43 | sw. 17.7 980 [ 1,010
870 915.2 3.0 17 1.20 | sw. 17.1 853 700
776 925.8 3.2 26| 2.00|sw. 15.9 760 500
750 929.0 3.6 26 2,08 | sw. 15.8 735 470
500 957, 2 7.4 30 3.00 | wsw. 14.1 490 120 W
396 969.7 8.2 32 3.48 | ssw. 13.4 388 je.ennnn. 6/10 Cf.,nw.; 3/10 Ci.8t., 0%
December 3, 1915.
A M.
8:58.0accennn-n 970.2 | —2.3 75 | nnw 1.8 396 75 3.78 | nnw. 1.8 388 |........ Cloudless.
9:00......... .- 970.2 | —2.1 74 | now 1.8 493 81 4.12 | n. 2.8 483 0
.......................................................... 500 81 4.23 | n. 3.0 490 0
231 970.2 } ~1.1 71 | nnw, 2.2 648 70 5.23 | nne. 5.9 635 0
.......................................................... 750 928.8 4.1 ... 49 4.01 | nne. 5.8 735 130
10:28. . 0ennnt 970.2 1.9 57 | ne. 2.7 838 91R. 6 5.2 —1.26 31 2.74 | nne. 5.7 822 300
10:44........... 970.2 3.1 55 | nne 2.7 887 913.3 4.4 1,63 31 2.59 | nne. 6.6 870 352
10:47. .00 ... 970.2 3.3 nne 2.7 968 904.4 6.4 | -2.10 30 2.88 | nne. 5.7 949 [........
10:49........... 870.2 3.4 53 | nne 2.7 840 918.6 4.2 | —0.14 30 2.48 | nne. 5.1 824 t........
............................................. 750 928.8 4.1 10........ 31 2.54 | ne. 5.8 735 210
10:68.cuennnnnn. 970.2 3.8 49 | nne 2.7 698 934.7 4.0 —0.97 31 2.52 | ne. 6.3 684 180
H:0l........... 970.2 3.7 50 | ne. 3.1 512 956.5 2.2 1.20 33 2.36 | ne. 6.3 502 70
.......................................................... 500 957.9 2.4 jee..... 35 2.54 | ne 5.8 490 60
W04........... 970.2 3.7 51 | ne. 2.7 396 970.2 : 2 O PN 51 4.06 | ne. 2.7 388 f........ Cloudless.
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TABLE b.—Free-air data from kite flights at Drexel Aerological Station—Continued.

December 4, 1915 (No. 1).

Surface. At different heights above sea.
] :
Wind. Humidity. Wind. Potential.
e P Tem- | e Alth |p Tem- | ¢ Hemarie:
e ressure. lt)g'g. humid- tude, | TrOSSHIC: It)l?;:- 100 m. Va; i Grav- | Elec-
ity. | Dir. | Vel - Rel. pre‘;- Dir. | Vel | GV e
mb, °q % mb,
968.0 | —3.1 91 4,29 | sse. 1/10 Ci., nw.
955.7 1 —3.1 91 4.29 | sse
955.6 [ —2.8 91 4.40 | sse
935.7 3. 82 6.58 | sse
926.8 4.2 71 5,86 | sse
905.3 5.1 47 4.13 | sse
808, 1 4.9 45 3.90 | sse.
882.2 4.4 40 3.35 | se
880.5 6.6 32 3.12 | sse. Few Ci., nw.
870.9 6.3 31 2,96 | sse.
844.2 5.3 30 2.67 | s.
823.7 4.4 28| 2.3¢|s. 1,680
844.2 5.2 28 2.48 | 5. 1,470 | 1,710
870.9 6.1 28 2.64 | sse. 1,225 | 1,550
875.3 6.2 28 2.65 | sse. 1,191 | 1,530
808.1 5.4 |. 28 2,51 | sse. 80 | 1,290
916.0 4.8 28 2.41 | sse. 827 | 1,100
924.9 5.0 28 2.44 | sse. 760 ) 1,
926.8 4.7 29 2.48 | sse. 735 970
965, 7 0.3 36 2.25 | se. 489 290
968.1 1.8 72 5.01 | se. 388 f.eea.il
December 4, 1915 (No. 2),
968.0 2.2 68 4.87 | se. 5.8 388 1........
959. 4 0.5 64 4,05 | se
955.7 1.0 64 4.20 | se
927.0 4.7 |. 63 5,38 | sse
923.2 5.1 63 5.54 | sse
809.0 5.3 49 4.37 | sse
877.0 5.4 36 3.23 | sse
871, 6 5.6 35 3.16 | sse.
856.3 5.8 32 2,951 s Cloudless.
845.1 5.5 31 2.8 (s
819.6 4.9 30 2,60 | ssw,
704.4 4.2 28 2.31 | sw.
793.3 28 2.31 | sw.
770.1 28 2.06 | sw,
746.9 28 1,84 | wsw,
727.3 28 1.64 | w.
724.0 29 1.67 | w.
701.2 32 1,61 | w. .
679.3 35 1.53 | w. feienan
674.6 36 1.53 | w. 12.0
670.3 37 1,621 w. 1,7
701.2 39 1.95 | wsw 10.4
716.1 40 2.18 | wsw. 9.6
724.0 39 2.21 | wsw, 8.7
746.9 36 2.33 | wsw 6.2
770.1 33 2.41 | wsw., 3.7
793.6 5 32 2.59 | wsw, 2.7
818,1 . 31 2.72 | sw. 2.1
821.9 . X 31 2.76 | sw. 2.0
827.0 5.0 0.16 31 2.70 | sw. L0
843.5 5.3 ... 31 2,76 | ssw. 2.8
864.9 5.6 1 —0.84 31 2.82 | s, 6.1
870.0 5.2 ceeaal. 31 2.74 | s. 6.2
878.7 4.5 0.31 32 2.69 | sse. 6.3
807.0 50 |iveen... 32 2,79 | sse. 6.9
910. 6 5.4 [ —1,77 32 2.87 | sse. 7.3
919, 6 4.0 1.02 37 3.01 | sse. 5.9
925.0 4.5 1. ...... 38 3.20 | sse. 6.0
053.8 700 .. 44 4.41 | se. 6.9
065.6 8114........ 47 5.08 | se. 7.2 388 |........| Cloudless.
December 5, 1915,

971.9 | —0.51........ 89 5.22 | ese. 5.8 388 [.a.e.... 7/10 C1.8t., nw.; Light fog.
9681.0 | —1.7 1.35 84 4,45 | sse 6.3 475 380
059.0 | ~1.3]........ 83 4.55 | sse 6.4 490 420 | Heavy frost.
937.4 3.7 —-217 76 6,05 | sse 7.3 672 | 1,200
930.0 1.3 |.oiaen. 73 6.07 | sse 7.1 7361 1,300
902.5 6.3 [........ 62 5.92 | se 6.6 980 | 1,770
900.0 6.5 | —0.83 60 5,81 | so. 6.5 1,001 | 1,790
874.2 5.2 [..ceen.n 53 4,69 | sse 6.81 1,225 2,02
849.3 3.9 f........ 45 3.64 | s 7.2 | 1,470 | 2,480
847.7 3.8 0,55 45 3.61 | s. 7.2 1,483 | 2,500 | 8/10 Cl., wnw.
830. 4.8 —0.61 44 3.78 i s, 5.8 1,644 o fog.
823.5 4.6 ... 44 3.73 | s. 5.8
708.7 3.8 0,31 42 3.37 | ssw. 5.8
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.
December 5, 1915—Continued.

Surface. At different heights above sea.
‘Wind. Humidity. Wind. Potential,
Tim P Tom- | B8 Alti- | p Tem- | At Hemere
o |Proswre, pora- | pumla fudo. |Pressure| pere” | 055 von Gea | oo
. ity. Dir. Vel Rel. pres Dir. Vel ity. tric

mb. °C. % mb, m.p. 8. | 105 ergs.| volts.

788.8 5.2 34 3.01 | sw. 5.81 2,057 [........

798.8 4.4 34 2,85 | ssw. 6.0 | 1,960 2,760

805.4 3.9 34 2.75 { ssw. 6.21 1,888} 2,500

823.5 5.1 34 2.99 | ssw, 6.2 | 1,715 | 1,000

830.7 5.7 34 3.11 { ssw. 6.2 1,640} 1,630

849.3 3.5 38| 2.981s. 8.0 | 1,470 | 1,370

852.9 3.0 39 2.96 | s. 8.6 | 1,430 1,360

874.2 4.0 |. 41| 3.33 ] sse. 7.6 | 1,225{ 1,320

902.5 5.4 |. 43 3,86 | se. 6.5 980 | 1,460

916.0 6.0 45 4.21 { se. 6.0 861 | 1,170

930.0 4.3 |. 48 3.99 | se. 5.7 735 8

950.1 2.0 52 3.67 | se. 5.4 509, 450

959, 0 3.11. 59 4,50 | se. 4.4 490 260

972.0 4.7 67 5.72 | se. 3.1 388 f..iennne 1/16 Ci., waw.; 2/10 Ci.Cu..

wnw,; 4/10 A.Cu,,wnw.
December 6, 1915,

975.3 4.8 7% 6.45 | 8. 5,4 388 1.een...n 10710 St., ssw.

963.3 4.1, 80 6.55 | 5. 6.2 490 180

033.9 2.3 93 6.71 | s, 8.1 735 590 | Altitude ot St.baseabout 8001-
930.6 2.2 94 6.73 | s. 8.3 762 630

920.0 7.1 100 | 10,09 | s. 11,8 852 990

905. 1 7.1 98 9.89 | ssw. 1.3 980 | 1,620

902. 2 7.1 98 9. 89 | ssw 1.2¢ 1,009 1,760

884.8 | 6.5 82| 7.94 | ssw. 13.7| 1,165 | 2,530 | Altitude of St.baseabout 7502
877.5 5.9 84 7.80 | ssw. 14.0

850.1 3.9 1. 93 7.61 | sw, 15.3

829.8 2.1 100 7.11 | sw. 16.4

825.5 3.3 83 6.42 | sw, 15.5

811.3 8.2 21 2.28 | sw. 12.2

800.9 7.8 20 2.12 | sw, 11.4

783.0 7.2 17 1.73 | sw. 10.0 10/10 St., s.

777.0 6.8 231 2.27sw. 10.7 Altitude of St. baseabout 75018
753.5 5,1 41 3.60 | sw. 13.8

747.0 4.6 471 3.99 | sw. 14.7

753.5 5.0 52 4.53 | sw. 14.7

768,1 5.8 63 5,81 | sw, 14.7 B
777.0 6.3 53 5.06 | sw. 14,0

800.9 7.7 28| 2.94 | ssw. 12,3

804.6 7.9 24 2.56 | ssw. 12.1 10/10 St., sse. m
825.5 4.6 70 5.94 [ ssw, 12,4 Altitude of St. baseabout 76018
833.2 3.7 85 6.77 | ssw. 12,5

850.1 5.2 83 7.35 | ssw, 12.8

877.5 7.2 81 8,23 | ssw. 13.3

889.9 8.1 80 8.064 | ssw. 13.4
905.0 5.6 91 8.28 | s, 13.4
905.8 5.5 92 8.31 | s, 13.4
921.8 6.3 100 9.55 | s. 14.5
033.0 4.4 100 ] 8.37 ] sse. 15,3 0010+
943.3 2.7 100 7.42 | sse, 16.1 Altitude of St. base about 7
962.0 4.1 84 6. 88 | sse. 9,2
974.6 5.1 ” 6.77 | sse. 4.9 10/10 St., sse.

December 7, 1915.
976.3 L8 |........ 88| 6.12 | wow. 5.4 388 veuensn 3/10 C1., wow.; 7/10 A.Bt., W27
963.7 4.01........ 76| 6.18 | nw. 9.0 400 0
943.3 7.5 1 —2.04 55 5.70 | nnw. 15.0 663 1]
034.2 Tl leeeeaens 54 5.46 | nnw. 14.9 736 0
905.8 6.7 {eensn... 49 4,49 | nnw, 14.8 980 (1}
889.9 4.9 0.54 46 | 3.98 | nnw, 14.4| 1,131 0
881.3 5.6 1 —0.74 34 3.07 | nw. 13.6 | 1,211 0
878.2 5.4 {........ 34 3.05 | nw. 13.7] 1,225 30
852.0 4.21........ 20| 2.39 | wow. 16.4 1 1,470 450
836.6 3.5 0.47 26 2.04 | wnw. 16.5 | 1,628 720
826.8 3.8 leeenn... 26| 2.00 | wnw, 16.5 1 1,715 870
824.8 3.9 | —0.35 26 2.10 { wnw. 16,5 | 1,741 920
802.1 2.4 |ounanns 25 1.82 | wnw, 16.8 | 1,960 | 1,180 . 910
771.9 0.91....... 23| 1.50 | wnw. 18.4 | 2,205 | 1,650 | 1/10 Cl., w.; 7/10 CL.Bt., Wi
768.1 0.2 0.64 22 1.36 | waw. 18.7 | 2,308 1 1,720 A.8t., wnw.
753.81 —0.9{........ 33 1.87 | vnw 10.6 | 2,460 | 1,960
e - n1) e o
3 5 s .

7019 20.9 21850 | Partial solar halo, 22° radii?
602.3 22.8 3,060
686.2 22.8 3,190
664.9 22.6 3,620
645. 4 22.4 4,000
643.5 23.2 4,150
634.8 20.0 4,600 | 10/10 Ci.8t., w.
643.5 21.0 4,450
656.3 28.5 4,160
664. 3 28.7 4,000
685.5 29.2 3,540 | - gt., W
703.5 20.7 3,160 | 5710 C1., w.; 4/10 Ci.Bt«
706.7 20.4 3,100
707.1 3,000
730.8 2,750
753.8 2,420
778.0 2,000

83. 2,000
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TaABLE b.—Free-air data from kite flights at Drexel Aerological Station—Continued.
December 7, 1915—Continued.

Surface. At different heights above sea.
Wind. Humidity. Wind. Potential,
- Pr Tom- | B Altt- | p Tem- | A Romarke.
me. essure. | pera- |humid- tude, |“TSSUre.| POTA- | fhym Va Grav- | Elec-
- | ity. | pir. | Vel - Rel. | 78 | Dir | Vel | GV R
mb. °C. mb, 103 ergs.;  volts,
802.0 1.5 . % I , A 1,
802.9 1.6 1,048 | 1,660
823.0 1.8 1,753 | 1,300
827.1 2.0 1,715 1,280
853.0 3.3 1,470 | 1,140
877.8 4.5 1,239 | 1,
879.8 4.4 1,225 970
897.0 3.9 1,065 620
907.0 4.4 980 420
925.3 5.6 818 80
936.1 5.3 735 0
037.8 5.2 711 [
064.0 8.5 490 ]
075.9 | 10.0 388 [oenrunnn 5/10 Ci., w.; 5/10 Ci.8t., w.
December 8§, 1915,

973.8 2.6 64 4.72 | nw. 1.8 388 f........ FewCi., wnw.;1/10 A.Cu., wnw,
961.1 2.8 62 4.57 | nw. 5.9 490 0
939.9 2.6 59 4,35 | nnw. 13.3 670 0
932,1 3.5 |. 57 4.47 ) nnw. 12.0 735 (1}
027.3 4.0 56 4,55 | nnw. 1.2 779 0
904,0 2.9 |. 56 4.14 | nnw. 1.8 980 270
870.6 L8 54 3.76 | nnw. 12,5 | 1,200 565
876.3 L6 53 3.64 | nnw. 12,8 | 1,225 610
840.5 0.2 . 44 2.73 | nnw. 15,83 | 1,470 | 1,020
824,0 | —L.2 . 34 1.88 | nw. 17,9 | 1,715 | 1,430
822.9 1 -L2 34 1,88 | nw, 18,0 | 1,725 1,450
798,51 —2.1 29 1.49 | nw 18.7 | 1,960 | 1,840
773.7 1 ~3.1 23 1.08 | wnw. 19.5 | 2,205 | 2,
740.9 | —4.0 18 0.79 | wow. 20.2 | 2,448 | 2,650 | Few A.8t.,, wnw.
726.1 ] —5.7 |. 23 0.87 | wnw. 20.8 | 2,604 ! 2,950
703.2 | —~7.3 28 0.92 | wnw, 21.5 | 2,039 | 3,320
698.3 | ~7.7 29 0.92 | wnw 21,6 | 2,996 | 3,400
703.2 | -7.3 29 0.95 | wnw, 21.3 | 2,939 1,280
720.1 | ~b.7 27 1.02 | wnw. 10.8 [ 2,604 | 2,730
7319 ~5.3 27 1.06 | waw. 19,7 | 2,638 y
748.7 | —4. 21 0.87 | wnw. 20.1{ 2,450 [ 2,280
768.6 | —3.7 14 0.63 | wnw 20.4 | 2,249 | 1,920
713,71 ~3. 14 0.64 | wnw, 20,1 | 2,205 | 1,840
798.5 | —2.2 15| 0.78 | nw. 18.5 | 1,060 | 1,300
8145 —L3 15 0.82 | nw. 17.5 ] 1,805 | 1,100 | Few Ci.Bt., waw.
824.0 [ 0.9 17 0.96 | nw. 16,9 | 1,715 1,010
840.5 0.2 21 1,30 | nnw. 15.2 | 1,470 750
860.2 11 23 152 | nnw. 14,0 | 1,203 565
876.3 1.6 25 172 | nnw. 13.1| 1,225
904.0 3.4 1. 2,20 | nnw, 9.9 980 270
031.9 5.3 33 2.94 | wnw, 8.7 735 40
960, 2 7.1 . 37 3.73 | wnw. 3.5 490 0
973.4 7.9 40| 4.26 | wnw. 2.2 388 {evaennnn Fow C{.8t., wnw.

December 9, 1915,

068.8 | ~ 2.0 82 4.03 | se. 8.6 888 lcecnceen 6/10Ci., wnw.; 4/10Cl.8t., wanw.
956,11 — 1.4}, 761 4.13 | se. 10.0 490 80
927.0 1.4 61 4.12 | sse. 13.6 735 220
921.8 1.9 50| 4.14 | sse. 14.2 778 260
808.1 2.8 53| 3.96]8. 12.1 080 710
888.3 3.1 51 3.80 !s. 1.2 | 1,088 900
870.8 2.4 51 3.70 | s, 1.5 1,225 1,330
850.2 16 50| 3.43{s. 1.8} 1,416 | 1,860
844.3 2.1 50| 3.56|s. 12.2 | 1,470 | 2,000
824.6 3.8 51 4.09 | ssw. 13.7 ,858 | 2,500
818.9 3.6 51| 4.03 | ssw. 13.71 1,715 2,720
704.8 2.6 51 3.76 | ssw. 13,91 1,960 3,500
771.0 1.6 51 3.50 | sw. 14.1] 2,205 4,560
761.4 1.3 61 3.42 | sw, 14.2] 2,291 4,940
747.5 2.9 49 3.6 | sw, 15.1 | 2,450 | 5,600
738.6 3.8 48| 3.85 | sw. 15.6 | 2,833 | 5,800
724.4 2,9 44 3.31 | sw, 15.8 ,604 | 8,630
702.1 L5 37 2,52 | wsw, 16.0 [ 2,839 | 8,050
680.2 0.1 31 1.91 | wsw, 16.3 | 3,184 | 8,780
677.9 0.0 30 1.83 | wsw, 16.3 | 3,205 8,850
. 659.1] - 1,8 .30 1.60 | wsw 19.3 ) 9, 520
638.8 | — 3.4 31 1.43 | w. 22.6 1 3,673 | 10,570
637.6 | — 3.4 31 1.43 | w. 22.7 , 681 | 10,630
618.5 | ~ 5.3 31 1.21 | w. 22.8( 3,918 | 12,260
598.9 | — 7.2 32 1.06 | w, 22.9 | 4,182 13,940
587.9 | — 8.3 a2l 0.97w. 23.01 4,303 | 14,010
580.0 | — 8.9 30| 0.8 w. 24.0 | 4,407 | 15,630
561.8 | —10.2 26| 0.86 | w. 26.5 | 4,651 | 17,310
e R 543.0 | —11.5 2! 05lw 20.01 4,808 1...0....




54

SUPPLEMENT NO. 3.

TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.

December 9, 1915—Continued,

Surface. At different heights above sea.
Wind. Humidity. Wind. Potential. R "
Tem- }':ie]a- Tem- | Az omarks
Time. Pressure.} pera- hux‘;z?id— Pressure.| pera- | yoeo
o - D b
ure. | Vity. | Dir. | Vel ure. Rel. | YO | pir. | Vel | Giav- | oo
mb. °C. % mb, m.p. 8. | 105 ergs.] volts.
541.3 | —11.7 21| 0.47 | w. 29.9 | 4,932 |........ 6/10 C1., w.; 2/10 Ci.St., w.
513.9 | —11.4 21 0.48 | w. 20.4 1 4,806 |........
561.8 | — 9.6 |. 19 0.51 § w. 28.11 4,651 117,410
580.01 — 7.8 |. 18 0.57 | w. 26.7 | 4,407 | 16,350
598.9 | — 6.0 16 0.59 | w. 25.4 | 4,162 | 15,280
613.3 | - 4.6 15 0.62 ] w. 24.4 , 983 | 14, 500
618.2 | — 4.2 16 .69t w. 24.0 | 3,918 | 14,200
638.0 | — 2.4 19 0.951 w. 22,4} 3,673 | 13,060
658.0 [ —~ 0.7 21 1.21 | wsw 20.8 | 3,420 | 11,920
677.9 0.9 24 1.56 | wsw 19.3 ] 3,199 | 10,160
679.0 0.9 . 24 1.56 | wsw 19.2 | 3,184 | 10,000
700.3 2.0 23 1.62 | wsw 18.4 | 2,939 | 6,980
722.3 3.2 21| 1.6l | wsw 17.5 | 2,694 | 6,310
744.6 4.3 |. 20 1.66 | wsw. 16.7 ! 2,450 | 5,780
756.8 4.9 19 1.65 ! wsw. 16.2 | 2,320 | 5,500
767.4 5.1 f. 21 1.85 | wsw. 177 2,2051 5,210
787.9 5.4 26 2.33 | sw. 20.6 | 1,995 4,670
791.1 5.2 |. 27 2.39 | sw. 19,2 | 1,960 | 4,590
802.9 4.6 32 2.71 | sw. 18.0 , 84 4, 28
815.9 4.6 |. 42 3.56 | sw. 17.2| 1,716} 3,750
840.0 4.7 62 5.29 | ssw. 156.7 | 1,470 | 2,860
858.7 4.8 75 6.45 | s, 14.7 | 1,304 | 2,600
867.0 4.5 71 5.98 | s. 15.5 | 1,225 | 2,400
804.1 3.6 55 4,35 | sse. 18.1 980 | 1,760
909.3 3.1 47 3.59 | se. 19.5 848 | 1,400
922. 6 2.1 50 3.56 | se. 19.0 735 1,080
939.7 0.8 55 3.56 | se. 18.4 587 620
951.5 2.0 56 3.95 | se. 14.4 490 330
963. 6 3.4 57| 4.45 | ese. 10.3 388 |.veunnen 8/10 Ci., w.; 2/10 Ci.8t., w.
December 10, 1915,
963.0 78 e. 8.9 388 [.ueuen.n 10/10 8t., e.
950.8 | — 82 e. 9.8 490 0 | Mist during entire flight.
923.2 | — 92 e. 11.8 720 ]
921.4 | - 92 o, .
899.9 | — 93 e. Altitude of St. base 800to 850 m-
893.11 — 93 e. -
o,

905.3 | —4.4 0,71 95
941.2 | - 2.2 0.82 95
950.8 | — 1.6 [........ 95
963.2 0.7 feuennnn 94
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870 | 2,000
568

490 0
388 ........

Electric potential very vari-
able.

Altitudeof St. baseabout 700 M-
K}tes heavily weighted With
ce.

Altitude of St. baseabout 60013
10/10 8t., ene.

B COOIEOCICO LI IR CODOCOCOCICICIh
CRRRIR - SN a0H

10/10 8t., nne,
Altitude of St. base 800 to 6501

Considerable ice on wire.
Altitude of St. base600t0650%-
10/10 St., nne.
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.

December 11, 1915 (No. 2).

55

BB 000000 00 LOCO I B i
=Y Ov G300 O = 00 i b =t

Surface. At different heights above sea.
Wind. Humidity. Potential,
Tom- Rela- Tem- Al Remarks,
Pressure.] pera- |, 1V¢ Alti- era- | roet—
"1 ture. humid- tude. ure, | 100 m. Va Grav- | Elec-
" ity | Dir. | Vel - Rel. | phe. | Dir. ity. | tric.
mb. 108 ergs.| wvolts
4.66 | nne, 388 1........ 10/10 8t., n.
4.32 | nne 490 270
3.81|n 6751 1,000 | Altitude of St.base600to700m.
3.77 | . 735 | 1,080
3.62 | n. 980 | 1,460
3.50 | nne, 1,225 | 1,850
3.40 | nne. 1,470 | 2,460
3.34 | nne. 1,587 | 2,760
3.60 | nne. 1,715 | 3,070
4.04 | nne. 1,873 | 3,470
3.94 | nne. 1,960 |........
3.83 | ne. 53] 2,118 4........
3.92 | ne. 6.0 1,960 2,130
4.08 | nne. 7.2 1,715 1,830
4.23 | nne. 8.1 1,535 | 1,600
3.61 | nne. 10.4 | 1,470 | 1,530
3.18 | nne. 1.9 | 1,426 | 1,470
3.25 | nne. 1.5 1,225 | 1,230 | Considerable ice on wire.
3.25 | nne. 11.3 | 1,102 | 1,060
3.39 | nne. 10.3 980 620
3.73 | n. 8.3 735 0 | Altitude of St. base600t0700m,
3.82 [ n. 7.7 665 0
4.45 | n. 4.8 490 0
4.84 | n. 3.1 388 |.cennnns 3/10 8t. Cu., n.; 7/10 8t., n.
nw. 4.9 388 f......n. 10/10 St., waw,
nw. 7.4 490 0
wnw. 13.7 735 0 [ Altitude of St.base 700to800m.
. wnw, 15.4 803 0
Wow. 20.8 980 940
wnw. 2.2 1,120 | 1,600
wnw ?g 3 1,226 | 2,250

Wire heavily coated wifh ice.
Altitude of St. base 700to 800m.

10/10 St., nw.

nw.

nw.
nw.

B SO =X B N et O b 1D 80 O b OO 20 20 60 €0 €D DO W - o

nw.
nw.
nw.

N N R - - O O O OO I - SN 8 898069 8389

v,
nw.

o©
(=
o

nnw.
nnw,
nnw.

wnw.
waw.
wnw,
wnw.
wnw,
wnw,
wonw,
wWnw,
wnw.
wWnw.
wnw,

wWnw,
wnw,
wnw,
waw,
wnw.
wow,
wnw,
wnw,
wnw.

DOO-T e IO O IF Gad it i O CIDI 00 v 3 OC - DT 00 B 8 O D S =3

nnw,
nnw,

Db et ot ok Bt et ot sk DD B DD DD DD DD B DD DD DD DT bt 1k ek et et —
TPttt s o st P PR

388 |.....n..
465 0
490 0
735 0
980 | 420

1,088 | 660

1,225 970

1,470 | 1,460

1,632 | 1,750

1093 | 2,670
2,205 | 2,900
2,403 | 8,300
2,450 | 3,410
2,604 | 3,010
2,930 | 4,420
3,030 | 4,600
2,030 | 4,17
2,691 | 3,
2,450 | 2,470
2,300 | 2,230
2,205 | 2,070
2.163 | 2,000
1,060 | 1,520
1,715 0
1,501 650
1,470 | 540
1,264 | 330
1,225 | 3
1124 | 220

980 | 120
735 0
678 0
490 0
388 |........

Few Ci.8t,, nw.

Cloudless.

.

Cloudless.
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TABLE §.—Free-air data from kite flights at Drexel Aerological Station—Continued.

December 14, 1918,

Surface. At different heights above sea.
Rela- Wind. Humidity. Wind. Potential. Remsarks.
Tem- | “ive Alti- Tem- | At
Time. Pressure.| pera- Pressure.| peras | ;=z—
ure. h‘i]tmid' i Vel tude. ture, | 100 Rel. | Vap. | pi vel | Grav-| Elec-
. c. ol. oL | pres. T * | iy, | trie.
m mb. °C % mb. m.p. 8. | 105 ergs.| volts
396 973.6 | — 8.2 88 2.68 | se. 7.6 388 leun..se 10/10 8t., ssw.
500 960.7 | — 8.9 85 2.43 | se. 13.9 490 500
561 9541 | — 9.2 84 2.34 | se. 16.5 540 720
750 930,9 | — 4.8 78 3.18 | ese. 15.7 7351 1,640
806 923.4 1 - 3.6 76 3.44 | ese. 15.5 7680 1,900
1,000 901.5 | — 2.3 76 3.83 | se. 15.2 980 | 2,520
1,100 880.8 | — 1.6 75 4.01 | sse 15.04 1,078 | 2.840
1,250 873.0 ) ~ 2.1 75 3.85 | sse. 14.3 ,226 | 3,330
1,273 870.7 | — 2.2 75 3.82 | sse. 14.2 | 1,248 | 3,400
, 845.9 | — 1.7 76 4.03 | 8. 15.7 | 1,470 | 3,950
1,528 843.2 | ~ 1.8 76 4.07 | ssw. 15,9 | 1,408 | 4,020
1,750 819.8 { — 2.8 80 3.87 | ssw. 12.8 | 1,715 | 4,530
1,965 797.8 | — 4.0 83 3.63 | ssw. 9.8 | 1,926 | 5,000 | Lower clouds dissipating.
, 000 794.0 [ — 3.8 [. 83 3.69 | ssw. 8.7 1,960 | 5,530 )
2,127 7810 | — 3.3 84 3.90 | ssw. 4.8 2,084 | 5,040
2,250 769.0 | — 3.8 85 3.77 | ssw, 6.4 2,205! 6,350
2,500 744.1 | — 4.8 86 3.51 | sw 9.5 | 2,460 | 7,170
2,750 720.6 | — 5.8 87 3.26 | sw. 12.7 | 2,694 | 7,980
3,000 697.8 | — 6.7 89 3.00 | wsw. 15.8 | 2,938 | 8,800
3,216 670.3 | — 7.6 90 2.89 | wsw, 18,11 3,151 | 9,500 | 4/10 A.Cu.,w.; G/lOA.St.,WSW'
1250 676.9 | — 7.8 91 2.87 | wsw. 18.0 | 3,184 |........
. , 10| 2.91 | wew 17.3 Altitude of A.St. base about
. 3 100 2.86 | wsw. 17.6 .| 3,400 m.
533. 5 100 2.67 | wsw. 19.1
N N 100 2.46 | w. 20.6
. .4 100 2,29 | w. 22,0
. . 100 | 2.19 | w. 22.9 6/10 Ci., w.; 3/10 C1.8t., W.
. A 100 2,39 | w. 21.7
X - 0. 99 2.68 | wsw 20.4
. — 9.4 98 2.69 | wsw 20.1
.2 | — 8.6 . 93 2.73 | wsw 18.9
. — 7.8 87 2.74 | sw. 17.6
. —-T7.2 83 2.76 | sw. 16.7
. — 6.9 82 2.80 | sw, 16,1
f — 5.7 80 3.02 | ssw. 14.1
. — 4.5 77 3.23 | ssw. 12.1
5 - 3.2 75 3.51 | &, 10.0
. — 3.6 76 3.44 | 8. 14.8
3 — 2.8 76 3.68 18, 16.3 .
5258 7| 598 18,7
b -2 3. sse. .
5| - 28 78| 3.78 | sse. 15.7 Clouds changing to C1.Cu. 889
. - 1.4 77 4.19 | sse. 16.3 A.Cu.
1,500 842.5 0.1 77 4,74 | sse. 16.9
1,332 860.4 1.1 76 5.03 | sse. 17.3
, 250 869.0 1.2 75 5.00 | sse. 17.6
997 896. 9 15 70 4.77 | se. 18.4
840 914,5 [ —- 1.9 80 4,18 | ese. 15.3
750 925,21 — 3.3 81 3.76 | ese. 13.5
667 96,7 { - 6.1 84 3.07 | ese. 10.1
500 955.0 | — 5.3 80 3.13 | ese. 8.9 .
396 967.6 | — 4.1 74 3.20 | ese. 7.2 3/10 Ci.Cu., w.; 7/10 A.Cu,
December 15, 1915.
962.5 | —3.2 100 4.68 6.3 388 |........ 10/10 St., ese. .
950.0 | —3.9 100 4.41 8,0 400 | 1,120 | Light snow, 50010
926.6  —5.3 100 3.01 11.5 691 | 2,680 | Altitudeof St, bagse450t0
920.1 | —4.8 100 4.08 11.8 7356 | 2,020
1.2 -1.8 100 5,26 |. 13.8 080 | 4,290
874.1 0.1 100 6.15 |. 15.4 | 1,134 | 4,900
863.5 0.8 100 6.38 18.81 1,225 } 5,400 fat
846.3 L5 100 6.81 {.. 24.9 | 1,380 | 6,820 | Snow turned into fine mist-
&7.1 1.5 100 6.81 §.. 22,7 4 1,470 | 7,120 vark
825, 8 L5 100 6.81 i, 10.5 | 1,683 | 7,400 | Electric potential very
837.1 1.9 100 7.01 §. 10.91 1,470 | 6,620 able.
8412 2.0 00| 7.08 20.0 | 1,437 | 6,400
863.5 L5 100 6.81 17.7 | 1,225 | 4,850 d with
868.9 1.4 100} 6.7 17.2 1 1,179 | 4,480 | Kite wire heavily coste
HIE T I e
. —b. . 84 . m.
920.1 | —5,0 00| 401 1.3 ] 735| '200 | Altitudeof St.base4s0 to 5
950.0 | —3.6 |. 100 4,52 8.0 490 0
962.1 | ~3.0 [ e.c.... 100 475 | e 6.7 8B feiennan 10/10 Bt., ese.
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TABLE b.—Free-air date from kite flights at Drezel Aerolog'iéal Station—Continued.
December 16, 1915 (No. ).

Surface. At different heights above sea.
. Rela- Wind. Humlidity. Wind. Potential. Remarks.
om- | tive Alti- Tem- | A
Time. Pressure.| pera- |44, {ude. | Fressure.| pera- {60 m. v G il
ure. ) ure. * ap. T8V~ tlec-
ity. Dir. Vel. Rel. pres. Dir. Vel. ity. tric,
mb. % mb. .p. 8. | 108 ergs.] volts.
962.1 100 4,52 3.1 388 j.......n 10/10 Nb., nne.
949.6 100 4,22 4.3 490 | 2,060 | Heavy snow.
920.0 08 3. 52 7.3 7351 7,000 | Altitude of N'b. base about 500
911.3 98 3.34 8.2 806 | 8,520 m,
801.0 97 3.08 7.9 980 | 11,950 | Electric potential very high
863.9 96 2.75 |. 7.4 1,213 | 16,640 durmng heaviest snowfall
862.5 96 2.77 1. 7,21 1,225 116,700 from 10:19 to 10:55 a. m.
839.6 96 3.45 4.2 1,429 |........
858.6 96 270 7.8 1,255 | 7,700 | Spark about 656 mm, in length.
862.5 97 2.75 791 1,225 7,3
801.0 97 2.90 8.9 9 3,870
909.6 97 3,03 9.6 818 | 1,752 | Altitude of Nb. base about 800
920.0 .2 . 97 3.22 8.9 735 448 m.,
940.0 7 —5.0 |... 98 3.93 7.1 490 180 | Light snow,
P. M,
12:01........... 061.8 | —4.1 98 [ n. 6.3 396 06L8 | —~4.1]........ o8 424 | n 6.3 388 l..nuenn 10/10 Nb., n.
December 16, 1915 (No. 2).
P. M.
& T, 061.0 | —5.4 100 | nnw. 5.4 396 96101 —5.41........ 100 3.88 | now. 5.4 10/10 8t., nnw.
.......................................................... 500 948.4] —6.01........ 100 3.68 | nnw, 6.6 .| Moderately heavy snow,
.......................................................... 750 018.56 | —7.6 {........ 09 3.18 | nnw. 9.2 Electric potential very high
147 e, 960.9 | —b.4 100 | nnw, 6.7 909,81 —8.1 0.63 09 3.04 | nnw, 10.0 until 1:47 p. m,
.......................................................... 1,000 880.2 | —8.6 [........ 99 2.91 | nnw, 9.3 Altitude of St. base 1,100 to
2:01........... 960.8 | —5.5 100 | nnw. 5.8 1,190 867.6 | —~0.1 0,27 98 2,75 | n. 8.5 ,200 m.
.......................................................... 1,250 860.81 —87 {........ 98 2,85 | nnw. 7.8 Light snow.
.......................................................... ) 833,83 —7.0f.ceuu... 97 3.28 | nnw. 5.0 ..| 2/10 A.Cu., sw.; 8/10 St., nnw.
3:20........... 960.9 | —6.3 09 | nw 58| 1,619 81.2| —~6.2 | ~0.68 96 3.48 | nw, - 3.7 .| Snow ended 2:45 p. m,
.......................................................... 1,750 807.41 —5.8 ceenn.n 87 3.64 | wnw, 4.6 .
380, ceeennn.n 960.9 | —6.5 08 | nw 6.3 1,004 78271 ~5.2 —0.48 100 3.94 | w. 6.2 8/10 A.Cu., sw.; 1/10 St.,nnw.
.......................................................... 1,750 807.4 | —6.9 |ccenen.. 160 3.41 | nw. 7.5
4:00........... 96L.0 | —7.1 100 | nw. 5.4 1,552 828.0| —83 ] —0.30 100 3,02 | nnw. 8.2
.......................................................... 1,500 833.31 —85[........ 100 2.96 | nnw. 8.1
.......................................................... 1, 250 860.8 | —9.2]........ 100 2.79 | nnw, 7.9
5 b IR o612 | -7.2 100 | nw 5.8 1,190 867.6 | —9.4 0.38 100 2.74 | nnw, 7.8
.......................................................... 1, 000 888,21 —8.7 |.civen.n 100 2,91 | nnw. 8.9
£22........... 961.2 | —7.3 07 | nw 5.8 13,3 —7.9| —0.86 100 3.12 | nnw. 10.0
.......................................................... 750 018.5 | ~8.3 |........ 100 3.02 | nnw. 10.2
424........... 9612 | —-7.3 97 { nw, 5.8 641 9313} —0.2 0.78 100 2.79 | nnw. 10.8
.......................................................... 500 948.4 1 —8.1|........ 98 3.01 | nw. 8.1
428 ...l 96L.2 | —7.3 97 | nw, 5.8 396 9612 | 7.3 fiieeneen 97| 3.19 | nw. 5.8 9/10 A.8t., sw.
1.68 | nw. 3.1 388 lueieanss Cloudless.
1.41 | nnw. 4.5 490 230
1.31 | nnw. 5.0 520 310
1.36 | n. 7.7 735 750
133 | n. 8.3 768 810
1.36 | nnw 8.5 930 | 1,480
1,37 { nnw. 8.8 1,225 2,240
1.32 | nw. 9.0 1,415| 2,920
1,31 | nw, 9.1} 1,470 3,110
1.23 | nw. 9.4 1,715| 4,
L15 | wnw 9.61 1,860} 5,300
1.12 | wnw. 9.8 2,119} 5,
1.06 | wnw. 9.81 2,205| 5,820
0.88 | wnw, 9.7 ,450 | 6,440
0.75 | wnw. 9.6 2,604 7,
0.62 | w. 9.6 | 2,039 | 7,600
0.49 | w. 9.5 31847 7,010
0.49 | w. 9.5| 3,192 7,800
0.42 | waw 10.8] 3,429 | 7,5
3 1.3 3,622 | 7,580
5 11,61 3,678 7,590 | Few Ci. on western horizon.
. 13.0{ 3,918 8
. 14.4 | 4,162 8350
. 15.4 | 4,371 |........
.7 14.5 | 4,162 | 8,270
. 3.2 3,081 7,
: 12.6 | 3,810 | 7,700 | Few Ci.St., nnw.
.3 FUUDURICE DOCRRPE IOUROREN I\ IO 3,673 | 7,360
............................................ — 8.0 seesesss| 3,420 | 6,740
,,,,,,,, - 76 cerrsese| 3,366 ] 6,580
............................................. - 9.1 veeeeens| 3,184 1 6,120
.......... - 0.8 vevsseas] 3,087 1 5,000
.............................................. ~ 9.8 veeeeend] 2,039 5,320
.......................................................... - 0.9 cenmeees| 2,604 4,430
.......... - 9.9 ceeeeess| 2,527 3,800
......................................................... — 0.9 cevensas| 2,450 3,650
............................ - 0.8 reneenes| 2,2051 38,150
........ . - 0.8 ceneenns| 1,007 2,730
............. DSOUS ETURRD SRR FSOUPN FFOTRIDIN | B - 82 ceeeewed] 1,715 2,180
2. ..... N 834,65 — 6.9 leeeseeos]renvenasfreccenss WOW, lieiusnn 1,470 | 1,730
2;3 tevernnann. 962.6 | — 9.2 08 | nw, L8| 1,441 84131 ~ 8.81 0.00[........0.......pwaw ..., 1,413 | 1,620 | 4/10 Ci.Bt., nw.
i 962.6 | — 9.7 | 100 | nw. 18| 1379 81| - 6.6 i 1352 | 1,500
[ P 1,250 8625 ( -~ 7.8 |. vesunens ,225 1 1,170
. .8 886.3 | — 8.7 | ~0.14 l..oveieifoareaad nw oLl 1,012 600
010.8 | ~ 0.1 vreennas 735 0
049.3 | = .5 {cciivinforncecaidenecee | BW,  Jiaeean. 490 0
202.5| ~ 9.6 L8 388 |.....e0s] 410 CLBE., nw,
M
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SUPPLEMENT NO. 3.

TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.

December (8, 1915,

Surface. At different heights above sea.
Wind. Humidity. Wind, Potential. Roemarks.
Tem- Alti- Tem- | At
Time. Pressure.| pera- fude era~ | {o0 m v G Bl
ure. ure. * ap. TaV~ ec-
Dir. | Vel Rel. | prk- | Dir. ity, | tric,
°C. % mb. 105 ergs.] volts.
- 5.9 98 3.64 | sw, 388 1., 10/10 St.Cu., wnw,
- 6.0 87 3.20 | wsw. 459 180 | Light snow at intervals
— 5.9 87 3.23 | wsw. 490 250 throughout flight.
— 5.0 91 3.65 | wnw 735 820
— 4,9 911" 3.69 | wnw 757 900
— 6.3 93 3.34 | wnw ¢ 1, 5
- 71 95| 3.18 | waw 1,120 | 1,800 | Altitude of $t.Cu. base 1,100 to
- 7.9 95| 2.96 | wnw 1,225 | 2,190 | 1,200 m.
— 9.8 (. 91 2.48 | wnw 1,470 1 2, -
=117 94 2.10 | wnw. 1,715 1 3,680
—12.2 94 2.00 [ wnw 1,784 | 4,000
—12.2 94 2.00 | waw, 1,960 | 4,840
-12.2 0.00 94 2.00 [ wnw, 2,071 | 5,340
—12.7 L........ 94 .92 )........ 2,205 | 5,510
—13.6 0. 3 94 L77 looeaiies 2,427 | 5,800 | 3/108t.Cu., wnw.; 7/10 St., wnw.
—13.8 |eenennnn 94 L73 feeuanens 2,450 { 5,710 | 10/10 8t. Cu., nw.
~-15.1 0.44 92 150 {........ 2,673 1 5,000 | Few A.Cu., wnw.; 9/10 St. Cu.,
~14.4 | 93| L620........ 2,450 | 4,180 wnw,
~14.2 0.46 93 1.66 ........ 2,373 | 3,900 | 10/10 8t., wow.
—~13.4 ..., 94 L8O [-ennen.. 2,205 | 2,990
—12.3 {........ 95 2,00 [coo..... 1,960 | 2,100
—11.3 | —0.30 96 222 ...l L,749 | 1,720
—1L.4 |........ 96 2.200........ 1,715 1,660
~12.0| 0.78 9| 2.08|........ 1,517 | 1,280
—1L7 [ceeaon.s 96 214 f..... 1,470 § 1,190
B’ A (PO 98 2.62 1........ 1,225 730 | Altitude of $t.Cu. base 1,100 to
i A P 99 4.15 980 350 1,200 m.
— 7.5 0. 50 99 3.20 955 310
~ 6.5 0.98 100 3,53 760 0
- 6.3 |.aeiaian 99 3.65 735 0
- 3.8 eeea...s 87 3.86 490 [
— 2.8 feeunnnnn 82 3.97 388 |oeien..n 10/10 8t.Cu., wnw.
December 19, 1915,
— 07 ... 100 2.67 | sw. 388 |........ Cloudless. N
— 9.9 0.23 86 2.25 | wsw. 475 210
9.7 leeeaannn 86| 2.30 | w. 490 240
L 2 82 2,97 | wnw, 736 780
— 57| —1.41 82| 3.10 | nw. 766 840
= 5.0 [eeanans 72| 2.89 | nw. 980 | 1,260
— 5.0 | —0.31 72| 2.80 | nw. 00 | 1,280
S PO 63 2.34 | nw. 1,225 | 1,740
— 8.1 0.40 62 2.26 | nw. 1,261 { 1,800
| (- 58 1.87 | nw. 1,470 | 2,290
- 0.0 0.66 54 1,63 [ nw. 1,603 | 2,800
—_— 0.2 ... 54 1.51 | nw. 1,716 1 2,860
3 56 1.20 [ nw. 1,060 | 3,630
57 1.10 | nw. 2,205 | 4,190
58 1.02 | nw. 2,328 | 4,600
60 0.98 [ nw, 2,450 | 4,760
62 0.91 | wnw. 2,646 | 5,170
61 0.87 | waw. 2,604 1 5,270
57 0.75 | wnw 2,939 | 5,770
52 0.62 | wnw. 3,184 | 5,050
50 0.58
48
48 Cloudless.
i 44
| 41
! 39
~15.8 0.43 38 0,58 | wnw, 2,882 1........
~15.0 §........ 38 0.63 | wnw 2,604 t 3,000
—-14.5 | ~0.05 38 0.66 { wnw 2,586 | 2,070
—14.8 |........ 39 0.67 | wnw. 2,450 | 2,820
~14.6 0.85 39 0.67 | wnw 2,404 2,770
=129 {........ 42 0.84 | wnw. 2,206 | 2,450
—10.7 {........ 46 1.12 | waw 1,960 | 2,
-9, 0.86 481 1.26 | waw 770 1,865 | 1,830
— 8.6 fceuanon.. 46 | 1.35 | wnw 531 1,715 | 1,570
— 6.5 |eenn... 42| 1.48 | wnw 1.5 | 1,470 | 1,140
— 5.6 0.24 41 1.56 | waw. 0.0 1,373 970
- 5.2 ........ 41 1,62 | wnw 9.1 1,225 820
— 4,6 ........ 40 1.66 | wnw, 7.6 980 640
— 4.4 0.60 40 1.60 | wnw. 7.0 888 580
= 5.3 feevennan 45 1.76 | w. 6.6 735 450
- 6.2 1.01 50 1.81 | w. 6.3 502 260
— 5.1 |eeenains 62 2.47 | wsw. 6.0 490 140
— 4,1 feen..... 74 3.20 | wsw. 5.8 388 |........ Cloudless.
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.

December 20, 1915,

Surface. At different heights above sea.
Tom- Rela- Wind. Tom- Humidity. ‘Wind. Potentlal, Remarks
Time, Pressure, | pera- |, tve Altk | procsure, i e
- " Pre, {humid- tude. ore- | 100 m. Va Grav- | Elec-
" | ity. | Dir. | Vel g Rel. prag- Dir. | Vel i‘t-y T e
mb, °C. %% mb, m.p.s. | 105 ergs.| volts.
974.6 | ~ 6.7 {....ouen 89 3.09 | wnw. 54| 388 |........ Cloudless.
90L.2 | — 6.1 foeenn... 90 3.58 | wnw. 5.7 480 0
935.0 | — 1.7 | —1.53 91 4.82 { nw. 6.4 709 0
93L.8 | — 1.8 |........ 90 4,73 | nw. 6.5 785 0
002,56 | ~ 2.31{........ 81 4.08 | nw, 7.2 980 720
874.8 1 — 2.9 71 3.41 | nw. 80| 1,225 1,030
847.9 | — 3.4 62 2.85 | nw. 8.7 1,470 | 1,250
840.4 | — 3.6 59 2.67 | nw. 8,91 1,541 | 1,320 ; Few A.St., nw.
820,0 | — 4.6 56 2.32 | nw. 0.8 1,715 | 1,490
795.9 | — 6.1 1. 53 1.93 | nw. 11.0 ,9 1,720
770.8 | — 7.5 {. 49| 1.58 | nw. 12.3 ] 2,205 | 2,200
758.4 | — 8.3 47 1.42 | nw. 12.9 | 2,329 | 2,520
746.2 { — 9.0 |. 46 | 131 | nw. 13.5 | 2,450 | 2,820
722.8 1 —10.5 |.. 43 1.07 | nw, 14.6 | 2,604 | 3,240
700.3 | —12.0 40 0.87 { nw. 15.7 | 2,929 3,640
699.4 | —12.0 40 0.87 { nw. 15.7 | 2,939 ! 3,660
676.3 | —13.1 35 0.89 | nw. 17,1 3,184 | 4,070
653.7 | —14,2 30 0.53 | nw. 18,5 3,429 | 4,490
639.1 | —14.9 27 0.45 | nw. 19.5 | 3,608 | 4,800
632,1 | —15.1 27 0.44 | nw. 19.6 { 3,673 [ 4,910
20.1
28.3 Few Ci., nw.; few A.St., nw.
28.1
25.7
24.6
23.9
21.5
21.5
21.6
21.6
21.8
19.8
18.4
17.0
16.8
14.8
12.5
10.9 3/10 Ci., nw.
10. 4
8.3
6.3
4.3
3.0
3.4
4.4
3.5
2.7
2.5
2.2 7/10 Ci., nw.
December 21, 1915 (serles No. 1),
066.5 | ~ 3.4 82 3.77 | nw. 3.6 388 [ovenennn Cloudless.
054.7 | — 3.1 71 3.34 | nnw 15.4 482 0
9541 | ~ 3.0 71 3.37 | nnw 16,2 490 0
925.0 0.6 70 4.47 | nnw, 12.4 735 0
918, 6 1.4 70 4.73 | nuw 1.8 7856 0
006.2 1.3 72| 4.83 | nnw 1.8 894 380
806.5 L0 70 4,60 | now 12,0 980 470
868.8 0.1 68 4,18 { nnw. 13.2] 1,225 730
867.7 0.1 68 4.18 | nnw. 13.3 | 1,237 750
842,1 | -~ 2.0 68 3.52 | onw, 12,0 | 1,470 | 1,000
831.6 | — 2.9 68 3.26 | nnw. 1.4 1,571 1,100
816.8 | — 3.8 84 2.84 | nnw, 10,8 | 1,715 1 1,260
791.8 | — 5.5 58 2.23 | nw. 0.901 1,90 | 1,500
774.7 | — 6.5 54 | 1.91 | nw. 9.3 | 2,121 | 1,560
766.7 | — 6.9 53 1.81 | nw. 0.2 2,206 | 1,660
742.2 | — 8.0 |. 51 1.58 | nw. 9.0 ,450 | 1,950
7187 | = 9.2 |.. 49 1.37 | nw. 8.8 2,604 | 2,240
695.6 | —10.3 47 1.19 { nw. 8.6} 2,930 |........
684.0 | —10.9 46 1.10 | nw. 8.6 3,069 |........
695.5 | ~10.2 45 1.15 | nw. 8.8( 2,939 |........
718.7 | — 8.8 44 1.27 | nw. 9.4 ] 2,604 | 2,110
742.2 | — 7.4 421 1.37 | nw, 10.0 { 2,450 | 1,580
743,85 | — 7.4 42 1.37 | nw. 10.0 | 2,440 , 550
766.7 | — 6.0 45 1.68 | nw. 10.4 | 2,205 980
0.6 | — 4.6 47 | 1.95 | nnw. 10.9 | 1,960 840
816.4 | — 3.2 50 2.34 | nnw. 1.3 1,719 700
842.1 | — 1.3 51 2,79 | nnw, 10.8 | 1,470 850
868.8 0.5 52 3.29 | nw. 10.4 | 1,225 0
881.6 1.8 52| 3.49 | nw. 10.2 | 1,18 0
896, 5 P S 52 3.70 | nw. 10.1 980 0
015, 2 3.0/ 0.00 52| 3.04 | nw 10.0 823 0
922.2 3.0 1 —1.40 53 4.02 | nw, 8.3 762 0
025.0 2.6 (... 54| 3.08 | nw, 8.3 736 0
949.3 | ~ 0.3 1.03 66 3.03 | nw 8.3 531 0
064.1 0.1 [oeneenn 681 4.18 | nw, 7.4 400 1}
066, | 5 N 72 4.80 | nw 5.4 388 |..uvnn.. Cloudless.
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TaABLE 6.—Free-air data from kite flights at Drexel Aerological Station—Continued.
becember 21, 1915 (serles No. 2).

Surface. At different heights above sea.
Pom IEiela- Wind. " Tem. N Humidity. Wind. Potential. Remarks.
ve - o
Time. Pressure. 3;2— bumid- tude, | Fressure. g;ae.- 160 o Vap Grav- | Eteo-
ity. Dir. Vel. Rel. pres. Dir. Vel. ity. tric,
mb. °C. % mb. m.p. 8.} 105 ergs.| volts
966.3 3.0 70 5.31 | wnw, 4.5 388 |........ Cloudless.
954.0 1.9 7 4.98 | wnw. 7.0 490 0
938.7 0.8 72 4,59 | wnw. 10.4 618 0
925.2 1.5 67 4,56 | waw. 9.2 735 0
915.6 2.2 63 4.51 | waw, 8.3 8156 0
807.0 L1, 63 4,17 | waw. 8.2 980 80
. - 0.6 {. 62 3.60 { wnw, 8.1 | 1,225 390
- 2.1 62 3.18 | wnw. 8.0 | 1,454 680
—-2.2 62 3.16 | wnw. 8.0 1,470 690
- 3.8 59 2,67 | wnw. 86| 1,715 810
- 4.3 58 2.47 | wnw. 9.0 ! 1,850 870 | Few A.St., wnw.
o AR N
- 8. 3 wnw. .
- 7.7 56 1.78 | wow. 13.1
— 8.8 56 1,59 | wnw. 14.4
- 9.0 54 1.53 | wow. 14.4
-10.3 50 1.26 | wnw. 14,3
.5 . 47 1.07 | wnw. 14.2
44 0.92 | wnw. 14.1
43 0.88 | wnw. 13.8
42 0.89 | wnw, 14.1
42 0.94 | wnw. 14.2
42 1.13 | waw, 14.7
42 1.17 { wow. 14.8
42 1,29 | wnw, 14.1
41 1.42 | wnw, 13.1
41 L60 | wnw, 12,7
41 1.57 | wnw. 11.7
42 L77 | waw. 10.0
42 1.95 | wonw. 8.3
42 1.98 | wnw. 8.0 Few A.St., wnw.
45 2.38 | wnw. 9.2 '
49 2.94 | wnw. 10.5
49 2.99 | wnw, 10,8
47 3.29 | wnw. 10.9
46 3.64 | wnw. 11.2
47 3.72 | wnw. 10.9
52 4,20 | w. 9,2
52 4.20 } w. 9.1
75 5.60 | wsw. 3.6 Few Ci.8t., nw.
December 21, 1915 (series No. 3).
065.7 1.8 1. 75 5.22 1 sw. 4.5 388 |........ 2/10 Ci., wow.
'953.2 3.2 1. 74 5.09 | wsw., 7.9 490 0
943.6 4.4 74 6,19 | wsw, 10.9 573 0
924.9 3.9 1. 62 501 | w. 9.0 735 0
921.8 3.9 60 4.85 | w. 8.7 758 0 | Few Ci,, wnw,
£006.1 2.3 56 4.04 | w. 9.9 980 170
872.4 0.8 53 3.43 | w. 1.1 1,195 330
868.9 0.8 |. 52| 3.32|w. 1.2 1,225 350
842.2 1 — 0.7 |. 48 2.76 | w. 11.8 [ 1,470 480
819.2 | — 1.9 44 2.30 | w. 12.3 | 1,690 600
816.8 | — 2.1 4. 44 2.28 | w. 12441 1,715 630
791.0 | — 3.7 . 44 1,97 | w. 13.6 | 1,960 880
768.6 | — 5.3 44 1.72 | wnw 14,7 { 2,2051 1,150
752.4 | — 6.3 44 1.58 | wnw, 15,47 2,346 | 1,300
742.5 | — 6.8 44 1.51 | wnw 15.8 | 2,450 | 1,370
719.0 { — 7.9 43 1.34 | wnw, 18.71 2,694 ] 1,540
708.6 | — 8.4 43 1.29 | wow 17,1 2,709 | 1,600 | 2/10 Ci., nw,
696.0 | — 9.5 46| 1.2 | waw 17.8 | 2,930 | 1,860
673.8 | —11.3 52 1.20 | wnw 18,94 3,184 | 2,300
652.0 | —13.1 58 1.14 | wnw 20.1| 3,420 | 2,740
648.6 | ~13.3 59 1.14 | wow, 20.3 | 3,467 | 2,800
652.0 | —-13.1 60 1,18 | wnw 20.01 3,429} 2,740
673.8 | —11.4 65 1.49 | wow, 18,3 | 3,184 | 2,280
696.0 | — 9.7 70 1.87 | wnw 16.6 | 2,930 | 1,840
697.4 | — 9.6 70 1.88 | waw, 16,51 2,922 | 1,800
719.0 { — 8.0 67 2.08 | wnw 15.2 {1 2,694 | 1,560
742.51 — 6.3 64 2.30 | wnw. 13.81 2,450 ) 1,300
750.8 [ —~ 5.8 63 2.40 | waw, 13.3 | 2,359 | 1,200 | 4/10Ci., nw,
766.6 | — 4.7 - 62 2.55 | wnw 18.4 | 2,205} 1,060
791.0 | — 3.3 [. 59 2,74 | wnw. 13.5] 1,960 830
816.8 { — 1.9 57 2.98 | waw, 3.6 1,715 600
817.4 | — 1.8 57 3.00 | wnw, 13.6 | 1,707 600
2| - 0.2 63 3.19 | wnw, 1.5 [ 1,470 440
868.9 L5 49 3.34 | wnw. 0.2 1,225 260 | Lunar halo after 9:05 p. ™
Sns| % Fl3% vaw | a8l M| o
. . 3.61 | wnw, 3 8
923.7 5.0 451 392w 8.8 740 0
924.9 5.0 45 3.92 1 w, 87 735 0
053.2 6.1 45 4,24 | wsw. 5.7 490 0
958.1 6.3 45 4.30 | sw. 5.2 446 0
905.2 | —~ 0.3 77 4,59 | ssw., 4.5 388 [Levenenn 5110 Cl., nw.
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TABLE B.—Free-air data from kite flights at Drexel Aerological Station—Continued.
December 21, 1915, & December 22, 1915 (serles No. 4),

Surface. At different heights above sea.
\
Rela- Wind, Humidity. Wind. Potential. Remarks,
Tem- | “tive Alti- Tem- | At
Time. Pressure.| pera- g Pressure.! pera- | an oo
ure. h‘iltmld' Dir. | Vel tude, ture, | 100m. Rl | Y20 | Dre. | ven | Grav- | Elec.
¥ . g . * | pres. . | ity. | trie.

mb, °C. % mb. m.p.s.| 165 ergygs. volis
064.9 | ~ 0.2 79 4,75 | ssw. 5.4 388 fooacaa.s 5/10 Ci., nw.
952.5 3.0 70 5.31 | sw 7.3 490 0 | Lunar halo continued.
940.6 6.1 61 5.76 | wsw. 9.3 591 0
924.0 5.4 5.02 | wsw. 12.1 735 0
918.9 5.2 b4 4.78 | wsw. 12.9 779 01 6/10 Ci., nw,
895.7 4.2 54 4.46 | w 10.3 980 0
885.0 3.8 54 4.33 { w 9.1 1,073 40
868, 1 3.0 54 4,00 | w 10,61 1,225 230
841. 5 1.7 54 3.1 | w 12,3 ] 1,470 530
822.5 0.7 b4 347w 14.6 | 1,054 710
815.8 0.2 54 3.35 | w. 14,81 1,715 760 | 7/10 Ci,, nw.
790.5 | — 1.6 |. 54 2,80 | wnw, 15,8 | 1,960 980
766.1 | — 3.8 54 2.51 | wnw, 16.7 | 2,205 1,300
765.4 | — 3.4 54 2,48 | waw. 16.8 | 2,216 | 1,320
742.1 | — 5.4 64 2.48
719.0 ! — 7.5 74 2,39
714.8) - 7.9 76 2.37 K
696.0 | — 9.3 86 2.37 Lunar halo ended at midnight.
674.2 | —11.0 99 2.35

673.0 | —11.1 100 2.85

674.2 1 —11.0 100 2.87

697.6 { — 9.1 100] 281

713.2| — 7.8 00| 3.15 9/10 Ci., nw.
720.8| — 7.2 971 3.22

743.8 | — 5.1 1. 89| 3.54

767.2 | — 3.1 80 3.77

713.9| — 2.5 781 3.87

791.9 | — 0.5 69| 4.04

817.1 2.2 . 56 | 4.01

819.2 2.4 56 3.99

842.5 4.2 1. 52| 4.20

869. 2 6.2 48 | - 4.55

805.3 7.5 481 4.77

917.0 8.6 44| 4.0

023.1 8.7 43| 4.84

942.3 9.0 40| 4.59

951.3 5.0 57 4,97

963.9 0.0 81 477 4/10C1.8t.,nw.; 5/10A.Cu., nw,
December 22, 1915 (serles No. 5).

063.7 0.3 8 4,87 6.7 3988 fieeuus ..} 3/10 C1.8t.,nw.,; 7/10.A.Cu.,nw,
951.6| 8.6 60 5.42 7.5| 490 ! ' 0. !
931.2 9.0 54| 6.20 8.8

923.0 8.7 53 5,96 0.4

895.1 7.8 |. 48| B&.08 11.6

877.7 7.2 45 4,567 13.0

868.4 6.4 |. 45| 4.32 12. 4 10/10 A.Cu., nw,
843.6 4.2 1. 47| 3.88 10.5

819.2 2.2 48 3.44 8.8

817.1 2.0 49| 3.46 9.0

792.1 0.3 86| 3.49 11.9

767.9 1 —1.4 64| 8.48 14.8

743.9 | —8.1 71| 3.34 17.7

737.6 | —3.8 73 3,33 18.6

720.5 | —4.9]. 80 3.24 18,4

698.0 | —86.8 |. 89| 3.06 18.4

681.2 | —8.3 96| 290 18.3

698.0 ; ~7.0|. 95 3.21 18.2

720.5| —5.2 .. 94| 3.70 18.0

726.1| —4.8 04 3.84 |, 18.0

743.9 | ~3.1 87| 4.10 17.4

767.9 | —0.9 771 4.37 16.7

773.9 | —0.2 75| 4.51 16.5

792.1 1.2 71| 4.73 14.7

817.1 4.3 65| 5.40|. 12.3

841.3 5.2 89| 522/ 10.0 3/10Ci.,nw.; 6/10 A.Cu., nw.
843.8 5.3 58| 6.171|. 10.2

868. 4 7.8 44| 4.66 . 13.8

870.7 8.1 43| 4.64|. 14.1 3/10 Ci., nw.; few A.Cu., nw.
£05.1 9.1 42 4.86 |. 13.8

023.0 | 10.2 411 5.10 13.6

925.8 | 10.3 41| 5.14|. 13.6

950. 6 3.5 69| 5.42 9.5

962.7 0.2 83| b5.15 7.6 3/10 Ci., nw.
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TABLE b.—Free-air data from kite flights at Drexel Aerological Station—Continued.
December 22, 1915 (series No. 6).

Surface. At different heights above sea.
. Humidity, Wind, Potential.
Tom. | Bole- Wind A Tem | A ty Remarks,
ive i-
Time. Pressure, ;gg;g- humid- tude, | Fressure. lt)gg- {00 m. Va Grav- | Elec-
- | ity. | Dir. | Vel - Rel. | pr | pin | Vel | GV | G
m, mb. % mb. m.p. 3.
396 962. 5 85 5.19 7.2 3/10 Ci., nw.
500 950.9 74 5.89 9.2
709 926.3 51 6. 56 13.2
750 922.5 50 6.30 |. 13.0
1,000 895.0 47 5.33 1.7
1,250 868.0 44 4.47 10.5
1,383 853.9 . 42 4.01 9.8 9/10 Ci. & Ci.Bt., nw.
1, 500 841.8 . 43 3.88 10.7 Lunar halo from 6 to 6:15 a, D
1,750 816.1 . 46 3.69 12.5
2,000 791.1 A 49 3.48 14.4
2,106 781.0 . 50 3.38 15.2 9/10 Ci.Cu.,nw.; few A.Cu.,nw.
5 250 766. 8 0.2 52 3.22 15.4
2, 743.0 1 —2.0 55 2.84 15.9 .
2,522 741.3 | —2.2 55 2.80 15.9 4/10C1,St., nw.; 3/10 A.St.,nW.;
, 750 719.8 | —3.7|. 62 2.78 16.3 2/10 Ci.Cu., nw.
000 697.6 | —5.4 70 2,72 16.7
3,219 678,41 —6.9 77 2.63 17.1
., 250 676.8 1 —6.9 . 78 2.66 17.3
3,496 654.8 | —7.3 88 2.9 10.1
3,250 676.8 | —6.6 |. 93 3.26 .. 18.7
3,170 683.2 | —~6.4 94 3.35 | w. 18.5
, 000 697.6 i —5.1 ] 3.50 | w. 17.2
2,917 705.6 | —4.5 85 3.56 | w, 16.5 400
2,750 719.8 | —3.2 82 3.84 | w. 16.4 180
2, 500 743.0 | —1.3 79 4.33 | w. 16.2 | 2,450 [ 1,800
2,264 766.0 0.6 B 478 w. 16.1| 2,219 | 1,600 | 3/10 Ci.St., wnw.; 6/10 Ci.Cu. &
2,250 766. 8 0.7 74 4,76 | w. 16.1 , 205 | 1,580 A.Cu,, wnw.
2,000 7911 2.8 65 4.8 | w. 15,61 1,960 1,230 :
1,750 816.1 4.9 |. 55 4.76 | w. 16,0 f 1,715 970
1,681 823.0 5.5 52 4,70 | w. 14.9 | 1,648 800
1, 500 841.0 6.6 50 4.88 | w. 14.9 | 1,470 670
1,260 866.8 8.2 46 5.00 | w, 149 1,225 360
1,228 869.6 8.4 46 5.07 | w. 14.9| 1,204 330
1,000 893.5 9.8 44 5.33 | w. 15.1 980 140
930 901.3 10.3 44 5.561 | w. 15.1 912 90
750 921.0 10.1 44 5.44 | wsw 14.2 735
602 937.3 10.0 44 5.40 | wsw. 13.6 590 0
500 949. 2 5.1 64 5.63 | wsw. 10.8 490 0
396 961.4 7 —0.1 85 5.15 | sw. 8.0 388 {.enenn.. 6/10 Ci., nw.
December 22, 1915 (series No. 7). )
396 961.0 0.0 87 5.32 | sw, 8.0 388 |...... ..] 8/10 Ci., nw.
948.6 3.5 76 5.97 | sw. 10.0 490 0
711 924.8 10.7 53| 6.82 wsw. 14.1 697 0
750 920. 6 10.6 |. 5 ( 6.39 ] wsw. 4.5 735 0
792 015. 9 10.4 46 5.80 | w. 15.0 777 0
1,000 893.0 9.8 46 5,68 | w. 13.8 980 280
1,220 869.7 9.1 45 520 [ w. 12.6 | 1,198 565
1,250 866. 5 8.9 45| 5.13 | w. 127 1,225 500
1, 500 840. 7.4 44 4.53 | w. 13.7 | 1,470 800
1,743 816. 4 6.0 44 4.11 | w, 14.6 | 1,708 | 1,000 | 6/10 Ci,, nw.
1,750 815.2 6.0 44 4.11 | w. 4.6 1,715 1,010
2,000 7911 3.8 47 377 | w. 15.2 960 | 1,350
2,250 767. 5 L7 50| 3.46 | wnw, 15.81 2,205 1,600
2,334 759.8 1.0 51 3.35 | wnw. 16.0 | 2,287 | 1,
2, 500 744.11 —0,3 57 3.40 | waw, 17.7 | 2,450 | 2,500
2,742 7217 =21 68 3.39 | wnw. 20.1 1 2,887 | 2,410
2,750 72L2 | —2.2 66| 2.36 ) wnw. 20.2( 2,604 [ 2,430
3,000 699.0 | ~3.5 691 3.15| wnw, 228 2,039 2,700
3,176 683.2 | —4.4 71 3.00 | wnw, 24.7| 3,111 | 2,700 | 3/10 Ci., nw.
3,254 676,.8 | —3.3 66 3.06 | wow, 24.81 3,188 2,700
3,006 691.2 | —3.8 72 3.20 | wow, 22.41 3,033 2,360
3,022 697.6 | —3.4 76 3,680 | wnw, 20.71 2,061 2,200 2/10 Ci., wow.
3,000 609.0 | —~3.2 76 | 3.56 | wnw. 20.5( 2,039 | 2,160
2,750 721.2 ) -1.7 74 3.92 | wnw. 18,5 2,604 | 1,740
2,500 7441 —0.1|. 72| 4.36 | nw. 16.5 | 2,450 | 1,310
2,378 756.1 0.7 71 4.57 | nw. 15.6 | 2,330 1,100
2,250 767.5 L9 60| 4.84|nw. 15.11 2,205
2, 701.1 4.4 65 5.44 | wonw. 14.0 [ 1,960 770
1,771 814.6 6.6 61 5.95 | waw. 13.01 1,736 565
1,750 815.2 6.8 60| 5.93| wnw, 13.0| 1,715 530
1, 500 840.2 9.4 53 6.25 | w. 13.3 | 1,470 260
1,276 864.5 11.7 46 632w 13.5( 1,251 0
N 866.5 11.9 46 6.41 1w 13.4] 1,225 0
1,000 893.0 13.9 . 41 6.51 | w. 12,0 980 0
891 905.0 14.8 0.36 39 8.56 | w. 11.4 874 0 | 2/10 Ci,, wnw.
750 920.2 15.8 [--...... 39 6.78 | wsw. 1L5 736 0
723 923.0 15.4 | —3.21 39 6.82 | wsw. 115 700 0
500 948.0 8.3 .. . 62 6.79 | sw. 9.0 490 0
306 959.9 4.9 laaeae... 3 6.32 | sw. 7.2 388 |...ounne 5/10 Ci., wnw.
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TaBLE b.—Free-air data from kite flights at Drexel Aerological Station—Continued.
December 22, 1915 (series No. 8).

Surface. At different heights above sea.
Rela- Wind ; Humidity. Wind. Potential, Remarks.
Time. Pressure. g:rlg: hflir‘;leid- é}lldtg Pressure, Tgrl}al: lﬁéA%ﬁ Va Grav- | Eloo-
ture. ity Dir. Vel ' ure. *| Rel preIs)' Dir. Vel. ity. tric.
mb. % mb. m.p. 8. | 105 ergs| volts. .
959. 7 68 6.67 | sw. 5.8 388 [........ 5/10 Ci. Cu., waw.
952.9 67 6.14 | wsw. 12.3 446 30
946. 8 64 6.28 | wsw. 12.6 490 50
919.9 44 6.34 | w. 14.5 735 150
914. 7 41 6.30 | wnw. 14.8 779 170
911.2 38 5.44 | wnw 15.6 811 180
902.3 37 5.58 | waw. 15.6 890 200
802, 6 36 5.25 | wnw., 14.8 980 220
873.9 33 4.54 | wnw, 13.4 | 1,153 260
866, 2 . 34 4.46 | wnw 13.0| 1,225 340
840. 5 . 36 4.05 | wnw. 11.7 | 1,470 610 .
834,1 . 37| 4.00 | waw 11.4 | ‘1,535 680 { 6/10 Ci, Cu., wow.
815.5 5 42 3.98 , wonw, 12,2 1,715 760
47 3.7 13.2 | 1,938 835 | §/10 C .St \'
793.6 3 3 wnw 3. , .St., wnw,
7910 . gg g gg wnw, 13. 3 é, gg(ﬁ) L g%
767.0 . 3 wnw, 15. ' y
743. 4 N 62 3.67 | wow 17.5 | 2,450 | 1,310
725.9 A 66 3.33 { wnw, 101 2,641 | 1,
720.9 . 68 3.32 | wnw. 10.3 | 2,804 | 1,560
698, 2 . 76 3.24 | wnw 20.2 7 2,939 1,810
876.3 5 83 3.05 ; wnw 21,11 3,184 | 2,060
672.8 . 85| 3.05 | wnw. o1.2| 3,224 | 2,100 | 9/10 Ci.St., waw.
il B odh || By o
698, 2 3 . wnw, 9. s 3
717.6 . 85| 4.11|wnw. | 18.1] 2,725 | 1,500
720.9 A 84 4,17 | waw, 18.0 | 2,694 | 1,460
743. 4 3 76 4.58 | wnw, 17,5 | 2,450 | 1,140
767.0 . 30 66 4,82 | wnw., 17 2,205 8
7719 3.0 0.84 64 4.85 | wnw, 16.9 | 2,154 750 | 9/10 A.St., waw. i
791.0 [: Ny A P, % 3 g’i’ wnw, ig g %, g(lig %8
815.5 6.8 |.caan.an 3 nw., 5
820. 5 7.2 0.50 47 4.78 | nw. 16.9 | 1,668 540
840. 5 82 (..ot 47 5.11 | nw. 15.7 | 1,470 340
866, 2 0.5 .ceeaan 47 5.58 | nnw, 14,1 1,225 20
875.7 9.9 —0.04 47 5.73 | nnw 13.6 | 1,138 [}
892.6 9.8 |.cecunnn 48 5.82 | nnw, 17.2 0 [1]
004, 1 0.81 —1.24 48 5.82 | nnw, 19.5 879 0
914, 7 8.6 0.23 49 5.47 | now. 18.4 784 [}
920, 6 87 |eveennns 50 5,62 | nnw, 16.4 735 0
949, 0 9.3 .cionnn 54 6.33 | nnw. 6.3 490 0
949, 2 9.3 —2.37 54 6.33 | nnw 6.0 483 0
960. 6 7.0 [coaealee 69 6,01 | sw. 2,2 388 fiievnnn
December 22, 1915 (series 9).
061.4 9.0 L.oee.n. 85 7.468'| nnw, 2.7 388 feiaeanne 8/10 A.Cu., wnw.
949. 5 1% PO 64 7.10 | nnw. 6.9 490 [1}
922.1 7.4 0.46 62| 6.39 | nnw. 17.1 729 0
921.3 Th 61 6.33 | nnw. 17.2 735 0
904.3 9.0 | —0.98 58 6.66 | nw. 20.3 8 0 | Weather becoming threatening.
893.9 -3 (R O, 58 6.52 | nw. 20 980 0
867.6 8.0 ........ 59| 6.33 [ nw, 19.9| 1,225 0 [ Brilliant rainbow, 4:37 to 4:56
ol mal.otl S| SR | wr| M| o P™
57. X 3 . 3 nw. 1
804.3| 9.8 .. 50| 715 |nnw, | 19.7| 080 0 | Rain began 4:57 p. m.
911.3 | 10.6 | —1.24 59| 7.54 | now, 19.7 833 0
922.1 9.4! 0.8 59| 6.96 | nnw. 18.1 738 0
931.2 10.1 | —1.05 59 7.29 | nuw. 17.4 659 0
051.0 8.3 iviennn 63| 6.90] nnw, 8.7 490 0
962.6 7.2 ciennen 66 6.71 | nw. 3.6 388 |ceeannnn Rain continued.
8.9 388 [........] 5/10 Ci., wow,
1.5 490 0
18.0 735 0
lilzg ggg 268 Solar halo 8:55 t0 9:30 a. m.
21.
22,1} 1,036 310
21.1 , 160 460
21.1| 1,225 560
21,21 1,444 0
21.6| 1,470 910
25.71 1,715 1,130
26.3| 1,748 1 1,160
25.4 ] 1,060 | 1,360
25.1[ 2,022} 1,400
25,5 | 2,205 1,640
25.8 | 2,341| 1,800
26.4 1 2,450 | 1,970
28.0 | 2,604 | 2,340
29.5 | 2,035 { 2,700 | 9/10 Ci., wow.
27.0 | 2,604 2,170 | Solarhalo 10:29 a. m. until after
R
. 'y
23.3| 2,205 1,260
22.6 | 1,065 | 1,000
22.6 | 1,060 | 1,0
20.6 ) 1,715 69
18.9 | 1,499 430
18.7| 1,470 360
1;.; i g;g 8 10/10 C1.St., waw.
17.
17.2| oo9 0
16,8 980 0
13.2 799 0
12.2 735 0
8.3 490 0
nw. 6.7 388 |.nenens §/10 CL., wnw .; 4/10 Ci.8t., wnw.
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.
December 24, 1915,

Surface. . At Qifferent heights above sea.
Pom. | Relo- Wind. Pom- Humidity. ‘Wind. Potential. Remarks.
Time. Pressure.| pera- |, Hve Alt- | procsure.| pera. | o
ture. h‘iltm"d’ Dir. | Vel tude. ure, | 1003 Rel. | Vo0 | pir. | ve. | Grav- | Elec-
- . . * | pres. . 1 ity. | tric.
.
. 10/10, St., nnw.
Clouds changing to A.St.
Fr.Cu. forming,

BPEEEPEEEEEPREPEPERRE

Do o ok Dok ok ek o Gt ek ot Pt ek Gtk e ot ok Yk G o ok ok Dok o ok ok ok ek et
bt i it 2 ??’???PPPNPPT‘?‘?‘E”?‘E";!‘PP‘?
DT s S 2T OO D 00 b= 00 50 = € 00 U3 00 &0 20 1 NI COCH D 8O S0

0 feeeen.-. n.

2 leeeen..n n.

73 1.03 | n,

74 1.30 | n.

73 .32 | n.

69 1.46 | n.

66 1.60 | n.

66 1.64 | n.

65 191 | n,

63 2.17 [ n.,

62 2.51 | n. 13.2

62 2.53 ( n. 13.2

60 2.78 | n. 13.2

60 2.90 | o, 13.2
896.5 | — 2.7 60! 2.93|n. 13.3 1 1,034 Q
9803.0 | — 3.2 61 2.85 | n. 13.3 980 0
016.1 [ ~ 4.4 62| 2.62|n, 13.3 887 0
9315 — 3.2 67 3.14 {n, 10.8 735 0
961.1{ —~ LO 7 4,33 [ n. 6.3 490 0
873.9 | ~ 0.1 1. 81 4.91 | n, 4.5 388 |.eaennn.

Fow Ci.Cu.,sw.; 8/10 A.Bt., 0.7
2/10 Fr.Cu,, n.

Ci.8t., forming,

Solar halo 11:05 a. m, to 12:10
p. m.

10/10 Ci.St., sw.; few ¥r.Cu., 8.

10/10 A.8t., nnw,

P PO P PN NI RN R COOPPOPPPPHE D

7
0
8
7
6
g
2
3
.9 1. 3
5| 2
7.8 2
8.11. 0
765. 8 871 7
3 8.8 [
9.5 3
22l 969.6 | —5.4 85 | ssw 6.3 2,725 719.9 | —10.2 9
......................................................... 2,750 717,11 —10.1 0
......................................................... 884.5 | — 0.5 0
13:25...0cenn... 960.6 | 5.2 83 | ssw. 6.3 3,022 692.5 | — 9.4 1
11:28..caveenns. 969.4 | —5.0 81 | ssw 6.3 3,207 676.5 { —10.0 [
b 3 B S, 969.8 | —5.1 RO | ssw 7.6 3,029 602,51 — 9.3 2
......................................................... , 000 694.6 | — 9.3 2
......................................................... 2,750 717.1} — 9.8 3
11:47.cininna.n. 869.0 | —5.2 76 | ssW .2 , 643 27— 97 4
......................................................... 2,500 74L.0 | — 9.5 u..... 27 0.73 | w 1.5
762.3 | -~ 9.1 0.40 24 0.67 | wsw. 14.4
765.8 | ~ 9.0 ........ 24 0. 68 | wsw, 14,5
760.5 { — 8.0 (........ 24| 0.74 | sw. 15.2
810.6 | — 7.2 0.64 241 080w, 16.7
817.0 — 6.8}........ 24 0.83 { aw, 16.8
842.1 | ~ 5.8 {eeven-.. 26 1,02 | sw 16.1
886.9 1 ~ 3.8{ 0.81 271 1.20 | sw. 16.3
869.0 | —~ 8.7 f.ounn... 28 1.25 | sw 16.3
806.5 ) ~ 2.2 ..c.e.. 37 1.88 | aw 16,7
916.1 1 — L1 | —0.92 43 2.40 | 8w, 16.9
926.3 | — 1.8 fevunnnn. 45| 2.37 | sw. 16.4
964.5 | — 4.1 4........ 51 2.21 | sgw. 10. 1
959.86 | — 4.5 1.17 52 2.18 | ssw. 9.2 447 140
967.0 | — 8.8 [«....... 82| 3.64 | ssw. 8.0 888 {evevunnn

510 Ci., nw,

6/10 Ci., nw.

9/10 Ci., nw.

9/10 Ci., nw.

| Partial solar halo 11:45 8. - 10

16 p. m.

4/10 C1.,nw.; 5/10 A. Bt B¥*
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TaBLE 5.—Free-air data from kite flights at Drexel Aerological Station—Continued.

December 26, 1915.

Surface. At different heights above sea.
Wind. Humidity. Wind. Potential. |
- P Tem- | T8 Al | Tom-| At ! Homarks.
Hme- FOSSUTe:) Pire. |humid- tude, | FresSUre:} PER" 1100 m. Va Grav- | Elec-
- | ity. | Dir. | Vel - Rel. pmg- Dir. | Vel | 5% et
mb m.P. 8. ; 105 ergs.| volls
5.05 { n. 4.5 388 [...vnnnn 10/10 A.St., n.
4.88 | n. 7.1 490 0 | Clouds lowering.
4,77 | n. 13.7 735 0
4,71 | n. 15,2 703 0 | Altitude of St. base 800to 900 m.
4,41 | n, 17.6 980 610
4,37 | n. 179} 1,008 690 | 10/10 St., n,
517 18,1 1,178 | 1,250
5.01 17.3 | 1,225 | 1,230
4.23 13.0 | 1,470 | 1,120
3. 50 9.2] 1,685 |........ Altitude of St. base 1,100 to
4.51 15.9 | 1,507 750 | 1,200 m.
4.51 15.9 | 1,470 730
4.82 |, 15.6 { 1,235 390
5.00 |, 15.4 | 1,055 140 | Wire covered with ice.
4,56 15.8 980 50
4.37 16.0 047 0 { 10/10 8., 1.,
4,35 15.3 735 0 | Altitude of St.base 800 to 900 1.
4,74 | n. 9.5 490 0
4,92 7.2 388 |.einnnn 10/10 S¢., n.
1.84 | n. 4.5 388 |iveerenn 6/10 Ci., sw.; 2/10 Ci.St., sw,
1.72 | n. 6.4 490 Q
1.46 | n. 10.6 712 0
1.48 | n. 10.7 735 0
L70 | n. 11.3 980 670
1.8 [ n 1.8 1,161 | 1,200
1.80 | n. 11.4 | 1,225 | 1,350 | Partialsolarhalo9:27t09:37a,m.
1.90 | nnw. 9.7 ] 1,470 1,910
1.88 | nnw. 9.5 1,401 | 1,960
1.81 { nw. 128§ 1,715 | 2,540
1.79 | nw. 14,2 1,801 | 2,800
1,58 | nw, 14.0| 1,960 ; 3,280
1.34 | nw. 13,61 2,197t 4,000 | 5/10 Ci., sw.
1.33 | nw. 13.6 | 2,205 4,060
1,06 | nw. 14,3 | 2,450 | 4,310
0.90 | nw. 14,9 2,633 | 4,500 | 2/10 CL., sw.
0.86 | nw, 14,81 2,694 | 4,450
0.70 | wnw. 14.6 | 2,039 4,690
0.58 | w. 14.3 | 3,184 5,320
0.56 | w. 14.3 1 3,215 5,420 | Few Ci., sw.
........ w. 14,9 3,420 | 5,980
........ WSW. 15.6 | 3,673 | 6,630

Dnw. 3.6 396 978.2

wou@wu»—‘ocg
WSTIS O OO

PRHoOM

........ Few Ci.St., sw.

60451—16—5
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SUPPLEMENT NO. 3.

TaBLe 5.—Free-air data from kite flights at Drexel Aerological Station—Continued,
December 28, 1915,

Surface. At different heights above sea.
Pom. | Rels- Wind. Pom Humidity. Wind. Potential. Remarks.
- i - ¢
Time. Pressure.| pera- hfxix‘x,l(;d- {}113; Pressure. %)era- 100A . v, G -
ure. . ure. ap. rav- ec-
‘ ity. Dir. Vel Rel. pres. Dir. Vel. ity. trie.
mb. °C. % mb. m p.s.|105ergs.| volts.
967.2 | —1L.8 i _...... 100 2.21 | ssw, 9.8 38 ....... Cloudless.
953.3 | —11.9 0.09 100 2.19 | ssw. 11.8 495 120
924.2 | — 5.4 J........ 97 3.76 | ssw. 16.1 735 380
922.5 { — 5.1 | —2.67 97 3.86 | ssw. 16.3 745 400
904.6 | — 4.4 ) —0.45 79 3.33 | ssw. 4.4 896 850
895.1 1 — 4.8 1........ 77 3.14 | ssw. 14,7 880 | 1,140
876.3 | — 5.5 0.44 74 2.84 | ssw. 15.3 | 1,140 } 1,700 | Few Ci., wsw.
866.6 | — 6.1 ... .. 73 2.60 | ssw. 15.3 1 1,225 | 1,920
X f 70 2.18 | sw, 15.3 | 1,470 1 2,520
69 1.99 | sw. 15.3 | 1,589 , 800
67 1.94 | sw. 14,6 | 1,715 | 3,030
67 1.94 | sw. 4.4 | 1,747 | 3,100
59 1.88 | sw. 13.8 | 1,960} 3,490
49 1.74 | sw. 13,2} 2,205 7 4,520
47 1.72 | sw. 13.01 2,264 | 4,900 | Few Ci., w.
45 1.51 | sw. 13.1] 2,450 | 6,040
43 1.29 | wsw. 13.3 | 2,604 6,930
43 1,25 | wsw. 13.3 | 2,762 1 7,140
34 0.98 | wsw. 4.1 2,039 7,800
25 0.72 | wsw. 14.8 | 3,112 | 8,510
25 0.70 | wsw. 14,9 | 3,184 | 8,860
23 0.59 | wsw. 15.3 | 3,420 |........
23 0.58 | wsw. 15.3 | 3,463 I........
23 0.58 | wew. 16,4 1 3,429 |........
22 0.60 | wsw. 16.3 | 3,184 f........
22 0.62 | wsw. 17.1| 2,988 [........
22 0,62 | wsw. 17.4 | 2,939 |........
22 0.61 | wsw. 18,0 | 2,813 |........
22 0.65 | wsw. 17.3 | 2,694 | 7,620
22 0.73 | sw. 15,81 2,450 { 6,560
22 0,78 | sw. 15,11 2,331} 6,000
22 0.78 | sw. 16.4 | 2,205 | 5,520
775.9 | — 6.4 22 0.78 | sw. 18.0 1 2,046 | 5,030 | Few Ci., wnw.
784.8 | — 6.7 22 0.76 | sw, 18.2 | 1,960 | 4,850
810.0 | — 7.8 22 0.69 | sw., 18.91 1,715| 4,350
816.0 | — 8.0 22 0.68 | sw. 19.1 | 1,659 | 4,200
836.5{ — 7.0 22 0.74 | sw, 18,7 | 1,470 | 3,940
862.3 1 — 5.8 23 0.86 | ssw. 18,3 1,233 3,600
864.0 [ — 5.8 |. 23 0.86 | ssw. 18,3 1,226 3,590
801,91 — 4.5 24 1.01 | sw. 18.2 980 | 2,600 -
908.1 | — 3.7 25 112 | sw 18.1 832 2,000
920.8 | — 5.5 |. 25 0.96 | sw 16.0 735 | 1,670
933.3 | - 7.5 26 0.84 | ssw 13.6 622 | 1,060
950.0 | — 6.0 52 1.91 | ssw. 11.4 490 470
961.9} — 5.0 71 2.85 | ssw 9.8 388 ..., 1/10 Ci., wnw,
. e
December 29, 1915.
961.0 | — 8.6 81 2.38 | sse. 5.4 388 ........ 10/10 A.St., sw.
948.3 | — 9.1 79 2.22 | sse. 7.0 490 260
047.6 | — 9.1 79 2.22 | sse 7.0 496 280
918.8 | — 4.7 72 2.97 | s 11.0 736 870
916.8 | — 4.4 72 3.04 | s 1.2 749 900
890.1 | - 3.7 56 2.51 | s 10.4 980 | 1,200 aW-
876.1 | — 3.3 47 2.18 | s 10.0¢ 1,101 | 1,350 { 7/10 A.Cu., sw.; 3/10 A8t
863.0 { — 3.7 1. 41 L84 (8 10.4} 1,225 1 1,750
836.2 1 — 4.6 |. 28 1.16 { s 121 1,470 2,410 . gWe
820.4 | — 4.8 25 L02|s 1L5 | 1,587 | 2,600 | 2/10 A.Cu., sw.; 8/10 A8t~
810.2 | — 6.2 |. 29 1.05 | s. 10.91 1,716 3,240
785.0 | — 8,0 36 1.08 | ssw.
759.9 | — 0.0 42 [ 1,10 | ssw, poub
754.3 | —10.4 43 1.08 | ssw. Altitnde of A.St. base 8
735.2 1 — 9.5 73 1,98 | ssw. 2,400 m,
723.2 ) — 8.9 95 2,72 { ssw.
713.1 | —~ 9.1 . 95 2.67 | ssw.
680.5 | — 9.5 96 2.60 | sw.
673.6 | — 9.9 0,21 97 2.54 | sw. 12,0 | 3,121 §........
6011 ~08.41........, 98 2.69 | sw, 10.0 | 2,039 5,140
7120 | — 8.8 1. ... .... 99 2.86 | sw. 10.6 | 2,604 | 4,510
72L.7 | ~ 8.6 | —0.11 100 2.94 | sw, 10.8 | 2,601 | 4,270
736.1 | — 8.8 |........ 99 2,86 | sw. 11.8| 2,450 | 3,890
756.0 | — 9.0 0.68 98 2.78 | ssw. 13.21 2,249} 3,500
760.1 | — 8.7 |........ 98 2.79 | ssw. 13.01 2,205 | 3,420
785.0 | — 7.0 {........ 84 2.84 | 8. 1.5 | 1,960} 3,080
810.9 | — 5.3 | ~0.06 71 2.78 | sso. 10,0} 1,714 1 2,860
829.4 | — 5.4 0.30 57 2.21 | sse. 9,61 1,641 2,7
837.1 — 5.214........ 55 2.17 | sse. 9.4 1,470} 2,540
864.2 } — 4.51........ 47 1,97 | sse. 9.11 1,225 1,980
888.4 | — 3.8 —0.45 41 1.82 | sse. 89! 1,012 1,520
892.1 | —~ 3.9 |...... . 41 1. 81 | sse. 8.9 9| 1,460
921.2 | — 6.1 |........ 39 1.55 | sse. 8.7 735 900
934.7 | — 5.6 0.68 38 1.46 | sse. 8.8 621 600
bt B Bt S e Bl ih|e s I 10/10 A.St.
63. —4.04....... L} . se. B 388 1...... . 8t., sw.
//
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TABLE 5.—Free-air data from kite flights at Drexel Aerological Station—Concluded.
December 30, 1915,

Surface. At different heights abave sea.
| . -
i, pom. | Relo- Wind. rom- , Humidity. Wind. Potential. Remarks,
T{me, Pressure.| pera- hflll‘I,ﬁd- ﬁlé“é' Pressure.| pera- TO%_E
wre. | Tity. | Dir. | Vel ture. Rel. | yeP- | Dir. | ve. | GV Bleo

mb. m. P.s.|10% ergs.| wvolts. .
3.3 e 1.8 388 I........ 7/10 Ci., sw.; 2/10 Ci.8t., sw.
3.49 | e. 4.5 490 |........
3.55 | ese. 5.3 519 ...,
3.62 | ese. 4.3 490 |........
3.87 | cse. 1.3 127 28 IR 10/10 Ci.8t., sw.
4.84 | ssw 2.7 . 10{10 8t., ssw.
4,46 | ssw 3.2 Llectric potential very high;
4,10 } 8. 4,7 over 10,000 volts.
4.31 | 8. 47
4.65 | 8. 4.7
4.79 | 8. 4.2 . .
5.00 | ssw 3.6 10/10 St., esw.
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